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PREFACE  TO  THE  SIXTH  EDITION. 


It  is  now  fourteen  years  since  this  little  work 
was  published,  the  first  edition  having  been  issued 
in  1870.  During  this  time  not  only  has  there 
been  a constant  and  steady  demand  sufficient  to 
exhaust  five  large  editions,  but  several  other  ljttle 
works  of  the  same  scope  and  on  the  same  sub- 
ject have  appeared.  These  facts  have  led  me  to 
adhere  to  the  original  plan  in  revising  the  mat- 
ter for  a sixth  edition.  It  has  seemed  to  me  that 
the  book  would  be  less  useful  if  it  were  more 
comprehensive.  What  I first  supposed  to  be  re- 
quired by  the  busy  practitioner  was  a book  giving 
clear  and  readily  comprehensible  directions  for  or- 
dinary examinations  of  urine,  such  as  a physician 
must  often  have  occasion  to  make,  and  which  it  is 
desirable  that  he  should  be  able  to  make  rapidly. 
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I am  now  more  than  ever  convinced  of  the  cor- 
rectness of  this  view;  and  my  effort  has  been,  in 
revising  the  text,  to  make  my  descriptions  of  an- 
alytical processes  as  simple  as  possible.  The  pro- 
cess for  analysis  for  phosphoric  acid  by  uranic 
oxide  is  perhaps  more  accurate  than  the  one  I have 
given ; hut  this  requires  the  use  of  heat,  and  the 
test-liquid  is  rather  difficult  to  prepare.  For  these 
reasons  I still  recommend  the  solution  of  iron. 
The  most  important  alteration  in  this  edition  is  in 
the  formulae  for  the  preparation  of  the  liquids  to 
be  used  in  making  Fehling’s  test  for  sugar.  These 
liquids,  as  prepared  recently  by  Dr.  E.  R.  Squibb, 
of  Brooklyn,  R.  Y.,  are  now  nearly  perfect.  I 
have  also  added,  in  this  edition,  an  appendix  con- 
taining a diet-table  for  diabetics. 

In  conclusion,  I venture  to  hope  that  my  modest 
little  book  may  continue  to  be  kindly  and  favor- 
ably received  by  the  profession. 

Nw  Yoke,  14  West  Thirty-third  Street, 

January , 1884. 


PREFACE  TO  THE  FIRST  EDITION. 


Several  months  ago,  I suggested  to  Messrs. 
Tiemann  & Co.,  of  this  city,  the  desirability  of  ar- 
ranging a set  of  tests,  etc.,  for  such  urinary  exam- 
inations as  are  now  constantly  required  by  the 
medical  practitioner ; and  I proposed  to  supervise 
the  work  and  write  a few  simple  directions  for  use, 
to  accompany  the  apparatus  ; but  as  I progressed,  it 
became  evident  that  the  directions,  to  be  complete 
and  satisfactory,  should  be  much  more  extended 
than  I at  first  supposed,  and  they  finally  assumed 
the  dimensions  of  this  little  volume. 

Microscopical  examinations  of  the  urinary  de- 
posits form,  often,  an  indispensable  element  in  di- 
agnosis and  prognosis ; but,  much  more  frequently, 
a very  simple  chemical  examination  of  the  urine, 
such  as  can  and  should  be  made  by  the  physician, 


6 


PREFACE. 


will  answer  all  practical  purposes.  I concluded,  for 
tlie  present  at  least,  not  to  touch,  upon  urinary  de- 
posits, a subject  which  can  only  be  adequately  con- 
sidered in  extended  treatises,  but  to  confine  myself 
to  the  chemical  study  of  the  urine  in  disease,  with 
very  brief  directions  for  the  examination  of  the 
most  common  forms  of  urinary  calculi ; and  I have 
prefaced  these  practical  points  with  a few  introduc- 
tory remarks  concerning  the  variations  in  the  prop- 
erties and  composition  of  the  urine  under  normal 
conditions. 

My  chief  aim,  in  the  preparation  of  this  little 
work,  has  been  to  enable  the  busy  practitioner  to 
make  for  himself,  rapidly  and  easily,  all  ordinary 
examinations  of  urine,  and  to  give  him  the  benefit 
of  my  own  experience  in  eliminating  little  difficul- 
ties in  the  manipulations  and  in  reducing  processes 
of  analysis  to  the  utmost  simplicity  that  is  consist- 
ent with  accuracy.  Having  for  many  years  been 
daily  in  the  habit  of  making  chemical  and  micro- 
scopical examinations  of  the  urine  for  physicians,  1 
felt  that  I was  able  to  appreciate  pretty  thoroughly 
what  is  required  in  ordinary  practice. 
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My  first  object  was  to  arrange  a standard  set  of 
apparatus,  simple,  yet  sufficient  for  all  practical 
purposes.  I have  spared  no  time  or  pains  in  my 
endeavors  to  accomplish  this  end ; and  the  makers 
have  pledged  themselves  not  to  dispose  of  the  set  or 
any  part  of  the  set,  which  I have  thoroughly  tested, 
and  which  is  to  remain  in  their  possession  as  a 
standard  of  accuracy. 

My  next  object  was  to  remove  as  far  as  possible 
all  of  the  difficulties  which  I had  myself  experienced 
in  urinary  examinations.  I am  fully  aware  of  the 
fact  that  the  processes  suggested  for  the  quantita- 
tive determination  of  the  urea,  chlorine,  and  sul- 
phuric acid  in  the  urine,  are  not  absolutely  accurate ; 
but  I have  no  hesitation  in  recommending  them  as 
sufficiently  exact  to  meet  all  the  requirements  of 
the  practical  physician,  while  their  simplicity  and 
the  facility  of  their  application  put  them  within 
the  reach  of  every  one. 

I had  hoped  to  be  able  to  apply  the  volumetric 
method,  which  has  proved  so  convenient  in  such 
analyses,  to  all  of  the  examinations  of  the  urine  that 
are  now  recognized  as  important  to  the  physician ; 
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but  after  a patient  trial  of  the  volumetric  analysis 
for  uric  acid  by  a graduated  solution  of  the  per* 
manganate  of  potassa,  I have  become  convinced 
that  this  process  is  so  wanting  in  accuracy  as  to  he 
unavailable,  even  for  rough  estimates.  I am  in* 
debted  to  my  assistant,  Mr.  J.  W.  S.  Arnold,  for  a 
simplification  of  the  process  for  quantitative  anal- 
ysis for  this  principle,  which  is  sufficiently  easy, 
though  it  occupies  some  time  and  requires  the  use 
of  a tolerably  delicate  balance.  There  is  at  present 
no  volumetric  process  for  estimating  uric  acid,  that 
is  at  all  reliable. 

I have  taken  great  care  in  the  preparation  of 
some  new  tables,  by  which  the  necessary  calcula- 
tions are  so  simplified  that  the  quantities  of  most 
of  the  important  normal  and  abnormal  ingredients 
of  the  urine  may  be  ascertained  almost  instantly. 
I have  also  given  a full  table  of  the  normal  va- 
riations in  the  properties  and  composition  of 
the  urine.  These  tables  are  all  printed  upon  a 
single  sheet  at  the  end  of  the  volume ; and,  if 
this  be  cut  out  and  posted  in  a conspicuous  place 
for  reference,  after  a little  practice  it  will  be  seldom 
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necessary  to  consult  the  book  itself  in  the  progress 
of  an  examination. 

If  these  objects  be  but  in  part  accomplished, 
and  if  the  attention  of  physicians  can  he  directed 
more  frequently  to  the  condition  of  the  urine  in  dis- 
ease, this  little  hook,  with  its  modest  pretensions 
and  imperfect  execution,  will  not  be  without  value 
to  the  profession. 


New  York,  January  1,  1870. 
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The  importance  of  urinary  examinations,  in 
tlieir  bearing  upon  diagnosis,  treatment,  and  prog- 
nosis in  disease,  is  now  admitted  by  all  who  liave 
kept  pace  with  the  progress  of  medical  science  dur- 
ing the  last  twenty-five  or  thirty  years.  Even  if 
we  except  the  examinations  for  sugar  and  for  albu- 
men, there  are  many  conditions  of  the  urine,  involv- 
ing either  a modification  in  the  proportion  of  its 
normal  constituents  or  the  presence  of  abnormal 
principles,  which  it  is  very  important  to  recognize. 
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With  regard  to  certain  abnormal  principles  that 
may  exist  in  the  urine,  it  is  essential  to  the  prac- 
tical physician,  not  only  to  he  able  to  recognize 
their  presence  by  simple  and  reliable  tests,  but,  in 
many  instances,  to  estimate  their  quantity.  In  dia- 
betes mellitus,  a knowledge  of  the  fact  that  sugar 
exists  in  the  urine  is  a necessary  element  in  the 
diagnosis ; and  the  influence  of  dietetic  and  other 
measures  of  treatment,  in  most  cases,  is  speedily  and 
certainly  indicated  by  the  modifications  in  the  pro- 
portion of  sugar  in  the  urine.  Indeed,  it  is  impossible 
to  treat  this  affection  intelligently  without  estimat- 
ing from  time  to  time  the  quantity  of  sugar  dis- 
;harged  by  the  kidneys.  Albuminuria,  which  is  so 
prominent  a symptom  in  certain  diseases  of  the  kid- 
neys that  it  is  often  spoken  of  as  if  it  were  in  itself  a 
disease,  is  a condition  which  must  be  recognized  in 
the  diagnosis  of  these  disorders.  It  frequently  hap- 
pens that  the  presence  of  albumen  in  the  urine  is  the 
first  positive  indication  of  a pathological  condition 
of  the  kidneys,  and  this  single  fact  directs  the  atten- 
tion of  the  physician  to  an  entire  class  of  impor- 
tant diseases. 

Physiologists  are  constantly  progressing  in  the 
knowledge  of  the  phenomena  that  attend  the  gen- 
eral process  of  nutrition  of  the  organism,  and,  with 
every  development  in  this  direction,  additional  im- 
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portance  is  attached  to  the  examination  of  the  urine 
in  disease.  The  relations  of  physiology  and  pa- 
thology, as  regards  excretion,  are  to  a considerable 
extent  reciprocal.  Pathologists  cannot  comprehend 
morbid  changes  in  the  process  of  disassimilation 
without  a knowledge  of  the  physiological  conditions  ; 
and,  on  the  other  hand,  modifications  of  the  func- 
tion of  excretion  in  disease  frequently  aid  the  phys- 
iologist in  determining  the  relations  of  certain  ex- 
crementitious  principles  to  the  healthy  organism. 

There  are  few  facts  in  physiology  better  estab- 
lished than  that  certain  principles  discharged  from 
the  body,  called  excrementitious,  represent  the 
physiological  wear  of  the  organism ; and  there  is 
no  avenue  of  discharge  by  which  these  effete  mat- 
ters are  so  uniformly  excreted  as  by  the  urinary 
apparatus.  The  faeces  contain  the  debris  of  food  in 
addition  to  the  certain  peculiar  excrementitious 
principles ; the  skin  discharges  its  excretions  in 
such  a form  that  they  are  with  difficulty  collected 
and  studied ; but  the  urine  is  the  type  of  the  ex- 
cretions ; its  composition  is  constantly  varying  in 
health,  and  is  almost  of  necessity  modified  in  dis- 
ease ; and  this  fluid  may  be  collected  and  analyzed 
so  easily,  that,  certainly,  the  clinical  student  should 
only  be  restricted  in  the  practical  applications  of 
the  changes  in  this  fluid  in  disease  by  the  limits  of 
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physiological  knowledge  of  the  relations  of  the 
different  excrementitious  principles  to  the  or- 
ganism. 

It  may  he  useful,  as  an  introduction  to  the  clini- 
cal study  of  the  urine,  to  sketch  briefly  the  mode  of 
production  of  certain  of  its  constituents  and  their 
elimination  by  the  kidneys.  There  is  every  rea- 
son to  believe  that  all  excrementitious  matters  are 
produced  in  the  general  system,  are  taken  up  by 
the  blood  in  circulating  through  the  tissues,  and  are 
separated  from  the  blood  and  thrown  off  by  the 
proper  organs.  The  kidneys  have  nothing  to  do 
with  the  formation  of  the  urinary  principles ; they 
simply  purify  the  blood  by  separating  from  it  cer- 
tain effete  matters.  Supposing,  then,  that  the  kid- 
neys be  perfectly  healthy,  serious  modifications  in 
the  urinary  excretion  may  occur,  depending  upon 
diseases  in  the  general  system.  It  is  not  disease 
of  the  kidneys  that  gives  rise  to  the  presence  of  su- 
gar in  the  urine,  or  to  an  excess  of  urea,  urates, 
uric  acid,  phosphates,  etc. ; but  these  changes  are 
due  to  disturbances  in  nutrition  and  disassimila- 
tion.  An  excessive  production  of  uric  acid  in  the 
system  may  give  rise  to  calculus,  to  certain  general 
symptoms,  and  yet  the  kidneys  be  perfectly  nor- 
mal ; and  such  examples  as  this  might  be  multiplied. 
On  the  other  hand,  the  general  nutritive  processes 
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may  be  normal,  except  as  they  are  secondarily  influ- 
enced through  the  kidneys,  and  very  grave  disor- 
ders of  the  urinary  excretion  may  he  due  exclu- 
sively to  structural  disease  of  the  kidneys  them- 
selves, by  which  they  are  rendered  incapable  of  sep- 
arating the  required  quantity  of  excrementitious 
matter  from  the  blood. 

The  distinction  between  the  two  conditions  just 
mentioned  should  be  kept  constantly  in  view  in 
practice.  In  the  great  majority  of  instances,  though 
not  invariably,  if  there  be  serious  structural  disease 
of  the  kidneys,  there  will  be  albumen  in  the  urine. 
The  physician  should  fully  appreciate  the  impor- 
tance of  this  symptom,  albuminuria,  as  pointing  to 
disease  of  the  kidneys,  it  may  be,  of  a transient  char- 
acter, or  it  may  be  in  the  form  of  an  irremediable 
structural  lesion.  Having  the  attention  thus  di- 
rected to  the  kidneys,  it  becomes  an  important  ques- 
tion to  decide  how  far  these  organs  are  capable 
of  performing  their  function  ; and,  in  the  great  ma- 
jority of  cases,  the  efficiency  of  their  action  may  be 
measured  by  the  daily  discharge  of  urea,  the  most 
important  of  the  solid  constituents  of  the  urine. 
I mention  urea  as  the  principle  to  be  watched  in 
these  cases,  because  it  is  formed  by  the  system  in 
greater  quantity,  and  accumulates  in  the  blood, 
when  its  elimination  by  the  kidneys  is  interrupted, 
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more  rapidly  than  any  other  of  the  urinary  con 
stituents. 

If  it  be  impossible  to  determine  the  existence 
of  structural  disease  of  the  kidneys  by  the  presence 
of  albumen  in  the  urine  or  by  microscopical  exam- 
ination of  the  urinary  sediment,  it  is  generally, 
if  not  always,  fair  to  assume  that  any  changes  in 
the  composition  in  the  urine,  beyond  its  ordinary 
physiological  variations,  are  due  to  conditions  of 
nutrition  involving  the  original  production  of  the 
excrementitious  principles  in  the  general  system. 
These  conditions  may  affect  the  quantity  of  the 
urine,  its  color,  odor,  specific  gravity,  or  reaction, 
and  may  modify  the  proportion  of  urea,  of  urates, 
chlorides,  sulphates,  phosphates,  and  perhaps  other 
of  its  constituents,  the  physiological  relations  of 
which  are  as  yet  imperfectly  understood. 

It  is  not  contemplated,  in  this  little  work,  to  dis- 
cuss the  significance  of  all  the  variations  from  the 
healthy  standard,  but,  in  the  study  of  the  urine  in 
disease,  it  is  absolutely  necessary  to  keep  in  view 
the  purely  physiological  conditions  capable  of  mod- 
ifying this  excretion. 

Physiologically,  the  variations  in  the  quantity, 
color,  and  specific  gravity  of  the  urine  bear  a certain 
relation  to  each  other.  When  the  skin  is  acting  very 
freely,  and  when  the  solid  elements  are  increased  by 
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exercise,  the  quantity  of  urine  is  apt  to  tend  toward 
the  minimum,  the  specific  gravity  being  high  and 
the  color,  though  normal  in  character,  of  a deeper 
shade.  This  is  most  likely  to  occur  when  liquids  are 
ingested  in  small  quantity.  On  the  other  hand, 
when  the  skin  is  not  active,  as  in  very  cold  weather, 
the  urine  will  probably  approach  the  maximum  in 
quantity,  the  specific  gravity  being  low  and  the 
color  light.  The  ingestion  of  large  quantities  of 
liquid  will  often  induce,  as  a temporary  condition, 
an  abundant  secretion  of  fluid  of  low  density.  In 
these  conditions  the  real  amount  of  solid  excretion 
is  not  much  affected,  the  difference  being  simply  in 
the  dilution  of  the  urine.  When  the  density  is 
very  low  and  the  secretion  scanty,  showing  an  evi- 
dent deficiency  in  the  activity  of  the  kidneys,  one 
is  led  to  look  for  evidences  of  disease  of  these  or- 
gans, the  most  prominent  indication  of  which  is 
albuminuria.  When  the  specific  gravity  is  very 
high  and  the  quantity  normal  or  increased,  there 
may  be  reason  to  suspect  the  presence  of  some  ab- 
normal solid  matter  in  solution  in  the  urine,  and 
the  principle  most  likely  to  be  present  is  sugar. 
The  normal  conditions  above  enumerated,  are,  how- 
ever, capable  of  temporarily  affecting  the  specific 
gravity  to  such  an  extent,  that  a specimen  may  pre- 
sent as  low  a density  as  1005  or  higher  than  1030, 
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without  being,  in  itself,  positive  evidence  of  dis- 
ease. 

The  odor  of  the  urine  varies,  in  the  intensity 
of  its  “ urinous  ” character,  with  the  proportion  of 
solid  matter.  Some  albuminous  urine  of  very  low 
density  is  almost  inodorous.  Saccharine  urine  is 
apt  to  have  a sweetish  odor.  Some  phosphatic 
urine  has  an  excessively  fetid  odor.  It  must  be 
remembered,  also,  that  peculiar  odorous  principles 
are  sometimes  developed  in  the  urine  after  taking 
certain  remedies,  as  turpentine,  or  particular  ar- 
ticles of  food,  as  asparagus.  In  clinical  examina- 
tions it  is  frequently  quite  important  to  take  ac- 
count of  the  odor  of  the  urine  in  connection  with 
the  more  elaborate  processes  of  analysis. 

The  reaction  of  the  urine  varies,  in  health,  with 
digestion  and  other  circumstances.  Yegetable  food 
diminishes  the  acidity  and  may  render  the  urine 
alkaline,  while  animal  food  has  the  opposite  effect. 
The  rapid  development  of  a free  acid  in  the  urine 
after  it  has  been  passed,  may  of  itself  decompose 
the  urates,  and  be  the  sole  cause  of  the  deposition 
of  uric  acid ; and  a deposit  of  the  triple  phosphates 
may,  on  the  other  hand,  be  due  entirely  to  an  alka- 
line condition  of  the  urine.  It  is  sometimes  an  im- 
portant element  in  the  treatment  of  disease  to  keep 
the  urine  alkaline,  so  that  it  is  frequently  very 
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desirable  to  take  note  of  the  reaction,  as  well  as  of 
the  other  general  properties  of  the  urine. 

In  estimating  the  urea  in  the  urine,  which  is 
so  often  recpiired  in  practice,  it  is  a point  of  the 
greatest  importance  to  keep  in  view  the  physiologi- 
cal variations  in  the  proportion  of  this  principle. 
Before  the  age  of  fifteen  or  eighteen  years,  the 
amount  of  urea  and  other  solid  matters  excreted  by 
the  kidneys,  in  proportion  to  the  weight  of  the  body, 
is  much  greater  than  in  the  adult.  In  women  the 
normal  excretion  of  urea  is  generally  less  than  in 
men ; and  when  the  amount  of  food  taken  is  habit- 
ually small  and  the  muscular  system  is  very  in- 
active, the  amount  of  urea  may  be  very  much  di- 
minished from  these  causes  alone.  In  persons  con 
fined  to  the  bed  with  any  disease  and  taking  but 
little  food,  the  urea  may  be  small  in  quantity  with- 
out indicating  disease  of  the  kidneys.  Exercise 
increases  the  production  of  urea,  and  animal  food 
has  the  same  influence  to  a marked  degree.  It  has 
been  ascertained  that  a purely  animal  diet  will  in- 
crease the  amount  of  urea  fully  two-fifths ; a veg- 
etable diet  will  diminish  it  one-third ; and  a non- 
nitrogenized  diet  will  reduce  it  more  than  one-half. 
It  can  be  readily  understood  that  these  facts  become 
exceedingly  important  in  estimating  the  urea  dis- 
charged in  disease.  In  what  is  known  as  Bright’s 
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disease,  it  very  often  happens  that  the  condition  of 
the  general  nutrition  of  the  body  becomes  such  ae 
to  lead  to  a very  great  diminution  in  the  actual 
production  of  urea,  and  the  quantity  in  the  urine 
may  be  small  and  yet  the  kidneys  be  separating 
from  the  blood  all  that  is  formed  in  the  system. 

Inasmuch  as  the  production  of  urea  is  pro- 
foundly affected  by  the  quality  of  food,  and  as  one 
of  the  great  dangers  to  be  feared  in  serious  struc- 
tural disease  of  the  kidneys  is  uraemia,  it  would 
seem  as  important  to  diminish  the  production  of 
urea  by  a change  in  diet  as  to  adopt  measures  to 
favor  its  elimination  from  the  system.  It  is  cer- 
tainly a reasonable  supposition  that  the  danger  from 
uraemia  would  be  diminished,  if  the  production  of 
urea  be  reduced  by  regulating  the  ingesta,  particu- 
larly with  reference  to  nitrogenized  matters. 

Hearly  the  same  remarks  that  have  been  made 
concerning  the  production  of  urea  are  applicable  to 
uric  acid.  This  principle  always  exists  in  health 
in  the  form  of  urates,  the  proportion  of  which  is 
exceedingly  variable  under  normal  conditions.  The 
pathological  relations  of  uric  acid,  particularly  in 
gout  and  in  diseases  accompanied  with  urinary 
concretions,  cannot  be  adequately  discussed  within 
the  limits  of  this  work. 

In  making  quantitative  examinations  of  the 
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urine  for  chlorides,  sulphates,  and  phosphates,  it 
must  he  remembered  that  the  normal  variations  in 
these  constituents  are  even  greater  than  the  fluc- 
tuations of  urea  and  the  urates,  and  that  they  are 
to  a great  extent  dependent  upon  diet.  It  is  not 
often,  indeed,  that  much  valuable  information  is  to 
be  derived  from  estimates  of  the  proportions  of  the 
inorganic  matters  in  the  urine  ; still,  there  are  cer- 
tain pathological  conditions  in  which  the  propor- 
tion of  some  of  these  principles  is  modified,  par- 
ticularly the  chlorides,  for  a consideration  of  which 
the  reader  is  referred  to  elaborate  works  on  the 
urine.  In  this  brief  introduction,  I designed  only 
to  mention  some  of  the  most  important  of  the  physi- 
ological variations  in  the  properties  and  composition 
of  the  urine,  as  a necessary  preparation  to  the  study 
of  this  excretion  in  disease. 

2 


CHAPTER  I. 


QUALITATIVE  EXAMINATIONS  OF  THE  URINE. 

Apparatus  for  urinary  examinations — Method  of  obtaining  a spe. 
cimen  for  examination — General  appearance,  color,  and  odor  of 
the  urine — Reaction — Specific  gravity — Presence  or  absence  of 
albumen — Presence  or  absence  of  sugar — Presence  or  absence 
of  bile. 

It  is  now  so  easy  to  make  examinations  of  the 
urine  extended  and  accurate  enough  for  ordinary 
clinical  purposes,  that  there  is  no  good  reason  why 
physicians,  especially  recent  graduates,  should  not 
be  able  to  ascertain  for  themselves  most  of  the  im- 
portant facts  to  be  learned  from  a urinary  analysis, 
and  this  without  an  undue  expenditure  of  time  and 
pains.  A very  simple  examination,  indeed,  will 
suffice  to  exclude  diseases  of  the  kidneys  and  dis- 
orders of  the  general  system  that  are  attended 
with  serious  modifications  in  the  composition  of 
the  urine ; but  it  must  frequently  happen  that  a 
more  extended  analysis  is  required  and  should  be 
made  at  once,  and  this  many  practitioners  are  not 
prepared  to  undertake. 
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Although  many  attempts  have  been  made  to  de- 
vise a cheap,  convenient,  and  sufficiently  complete 
set  of  apparatus  for  ordinary  examinations  of  the 
urine,  few  if  any  of  them  have  been  extensively 
used.  It  has  seemed  to  me  that  this  can  be  readily 
explained.  A practitioner  wants,  in  the  first  place, 
a convenient  place  and  a quick  and  easy  method  for 
making  his  examinations,  and  his  apparatus  should 
be  always  ready  for  use ; and  none  of  the  very  cheap 
and  compact  sets  of  reagents  will  answer  these 
requirements.  An  apparatus  constructed  on  this 
principle  is  like  a pocket  microscope,  convenient 
enough  for  transportation,  but  difficult  and  trying 
to  the  patience  in  actual  use.  A physician  should 
be  provided  with  a good,  firm  table,  at  least  four 
feet  by  two,  with  drawers  for  stowing  away  odd 
articles,  and  a sufficiently  complete  chemical  ap- 
paratus to  enable  him  to  do  all  his  work  conve- 
niently. He  should  see  that  his  apparatus  is  al- 
ways clean  and  ready  for  use  and  that  his  solutions 
are  kept  in  order.  The  table  should  be  in  a good 
light  for  microscopical  as  well  as  chemical  work; 
and,  in  short,  it  should  be  so  furnished  that  he 
is  able  to  do  his  work  with  the  least  possible 
trouble.  He  should  have,  in  conspicuous  places, 
tables  and  formulae  for  facilitating  his  calculations, 
and  should  be  provided,  in  some  way,  with  means 
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of  recording  the  most  important  of  the  results 
of  his  examinations.  A compact  and  scanty  set 
of  apparatus  is  always  inconvenient,  is  usually 
in  disorder,  and  will  not  answer  for  constant 
use. 

Having  for  some  years  been  in  the  habit  of 
making  frequent  examinations  of  the  urine  for  phy- 
sicians, I have  been  led  to  arrange  a set  of  appa- 
ratus that  I have  found  by  experience  to  be  the 
most  convenient  for  daily  use.  I have  not,  how- 
ever, been  accustomed  to  subject  the  sediment  to 
chemical  tests,  but  have  always  used  the  micro- 
scope, as  the  simplest  and  most  rapid  method  of 
ascertaining  the  character  of  urinary  deposits.  The 
microscopical  characters  of  the  urine  in  disease  I 
shall  not  describe ; for,  although  the  application  of 
the  microscope  in  this  way  is  not  difficult,  the  sub- 
ject of  urinary  deposits  is  too  extended  to  be  ade- 
quately considered  within  the  limits  of  this  work, 
and  reliable  treatises  on  the  subject  are  sufficiently 
accessible.  Among  the  best,  is  a recent  work  by 
Dr.  Roberts,  which  has  been  republished  in  this 
country.1 

The  following  solutions  are  sufficient  for  ordi 
nary  clinical  examinations  of  the  urine : 

1 Roberts,  A Practical  Treatise  on  Urinary  and  Renal  Diseases, 
ndudiny  Urinary  Deposits , Philadelphia,  181 2. 
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List  of  Apparatus. 

Case  of  Reagents,  containing  the  following : 

1.  Nitric  acid. 

2.  Hydrochloric  acid. 

3.  Acetic  acid. 

4.  Nitroso-nitric  acid. 

5.  Nitrate  of  silver  in  solution  (9*58  grains  in  a 

fluidounce). 

6.  Sulphate  of  copper  in  solution  (277  grains  in 

fluidounces). 

7.  Solution  of  alkaline  tartrates. 

8.  Liquor  potassse. 

9.  Liquor  ammoniae. 

10.  Ether. 

11.  Mercury. 

12.  Chloride  of  soda  (concentrated).  (Powers  and 

Weightman.) 

13.  Solution  of  chloride  of  sodium  (saturated). 

14.  Test-paper. 

15.  German  yeast. 

A.  TTrinometer. 

B.  Thermometer. 

C.  Graduated  glasses. 

(a.)  Six  ounce. 

(5.)  One  ounce  graduated  in  drachms. 

( [c .)  One  drachm. 
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D.  4 conical  glasses  with  porcelain  covers. 

E.  Porcelain  evaporating-dishes,  and  watch- 

glasses. 

F.  Test-tube  stands  with  test-tubes. 

Gr.  3 funnels,  and  filtering-paper. 

H.  Shallow  porcelain  dish  with  a handle. 

I.  Bunsen’s  burner,  rubber  tubing,  etc.,  or  alco- 

hol-lamp. 

Ii.  Burette,  graduated  in  grains. 

L.  200  grain  measure. 

M.  Tube  graduated  in  cubic  inches,  with  vessel 

in  which  it  can  be  inverted, 
hi.  Pings,  and  clamp  for  graduated  tube. 

O.  Stirring-rods  and  drop-tubes. 

P.  Swabs  and  brushes  for  cleaning. 

P.  Platinum  spoon  for  calculi. 

S.  Blow-pipe. 

T.  A convenient  sink  for  cleansing  apparatus. 

(See  page  65.) 

Extra  Apparatus. 

A.  Hydrometer  of  Baume,  for  liquids  heavier 

than  water. 

B.  1000  gr.,  500  gr.,  and  100  gr.  specific-gravity 

bottles. 

C.  Water-bath. 

D.  Water-oven  and  Swedish  filters. 
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E.  2 wash-bottles  and  3 precipitating  glasses. 

F.  A balance,  at  least  delicate  enough  to  turn 
with  of  a grain. 

G.  Graduated  solution  of  chloride  of  barium, 
(36'6  grains  in  six  fluidounces  of  water)  for 
quantitative  analysis  for  the  sulphates. 

H.  Three  separate  solutions  for  quantitative 
analysis  for  phosphoric  acid.  1.  Sesqui- 
chloride  of  iron ; Q } grains  of  iron  by  hydro- 
gen dissolved  in  hydochloric  with  a little  ni- 
tric acid,  evaporated  to  dryness,  and  dissolved 
in  six  fluidounces  of  water.  2.  400  grains  of 
acetate  of  soda  and  800  grains  of  acetic  acid 
dissolved  in  six  fluidounces  of  water.  3.  12 
grains  of  ferrocyanide  of  potassium  dissolved 
in  six  fluidounces  of  water. 

In  ordinary  examinations  of  the  urine,  a speci- 
men taken  in  the  morning  immediately  after  rising 
from  bed  will  be  found  to  represent,  more  nearly 
than  any  other,  the  general  process  of  disassimilation. 
There  are  occasions  in  which  it  is  desirable  and  in- 
dispensable to  examine  a specimen  of  the  mixed 
urine  of  the  twenty-four  hours ; but,  in  the  great 
majority  of  cases,  the  morning  urine  will  be  suf- 
ficient, and  this  may  be  obtained  without  alarming 
the  patient  or  friends  or  leading  them  to  suppose 
that  extraordinary  attention  is  being  directed  to  the 
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kidneys.  I shall  therefore  indicate,  first,  the  process 
for  an  ordinary  examination,  by  which  it  may  be 
desired  simply  to  exclude  the  question  of  urinary  dis- 
turbance, and  afterward  describe  more  minutely  the 
processes  involved  in  more  important  investigations. 

Method  of  obtaining  a Specimen  for  Exam- 
ination.— A specimen  of  the  morning  urine  should 
be  collected  a short  time  after  it  has  been  passed, 
in  a perfectly  clean  bottle,  holding  from  four  to 
eight  fluidounces.  This  may  be  tested  at  once  for 
reaction,  specific  gravity,  the  presence  of  albumen 
or  sugar,  and  its  color,  general  appearance,  and  odor 
may  be  noted.  In  most  cases  these  points  may  be 
obtained  with  sufficient  accuracy  after  twelve  hours’ 
and,  in  the  winter,  even  after  twenty-four  hours’ 


Vessel  for  collecting  with  a porcelain  plate,  on  which 

urinary  deposits. 


pencil.  In  specimens  brought  by  patients,  it  is  as 
well  to  have  the  urine  stand  in  the  original  bottle. 


Fig.  1. 


standing.  The  urine  should  then 
stand  ten  or  twelve  hours,  to  allow 
of  the  deposition  of  a sediment, 
the  general  appearance  of  which 
should  also  be  noted.  It  may  re- 
main in  the  original  bottle,  or  the 
sediment  may  be  allowed  to  de- 
posit in  a conical  vessel  A,  covered 


the  memoranda  may  be  written  in 
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bat  tlie  conical  glasses  are  very  convenient  for  spe- 
cimens freshly  collected.  In  about  twelve  hours 
specimens  of  the  sediment  should  he  taken  np 
with  a pipette  or  drop-tube,  to  be  examined  micro- 
scopically. 

The  points  to  be  noted  in  ordinary  chemical  ex- 
aminations are  the  following : 

1.  The  general  appearance  and  color ; the  time 
of  the  day  when  the  specimen  was  taken ; the  gen- 
eral appearance  of  the  deposit,  if  any  exist ; the 
total  quantity  in  the  twenty-four  hours;  and  the 
odor. 

2.  The  reaction ; whether  acid,  alkaline,  or 
neutral. 

3.  The  specific  gravity. 

4.  The  presence  or  absence  of  albumen. 

5.  The  presence  or  absence  of  sugar. 

6.  The  presence  or  absence  of  biliary  matters, 
in  case  the  color  should  lead  to  the  suspicion  of  their 
existence. 

General  Appearance , Color,  and  Odor. — A suf- 
ficiently definite  record  of  the  color  and  general 
appearance  of  the  urine  may  be  made  by  noting  it 
as  amber  and  normal,  reddish,  pale,  tinged  with 
'bile,  clear,  turbid,  etc.,  etc.,  as  the  case  may  be. 
The  remarks  under  the  head  of  color  will  readily 
suggest  themselves  in  recording  the  appearances  of 
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different  specimens  under  examination.  With  re- 
gard to  the  odor,  it  may  he  noted  as  normal,  strong- 
ly or  feebly  urinous,  sweetish,  ammoniaeal,  fetid, 
or  by  some  term  that  will  indicate  any  extraneous 
odorous  principle. 

Reaction. — The  most  convenient  method  of  de- 
termining the  reaction  of  the  urine,  is  by  delicately- 
tinted  blue  litmus-paper  for  acid  urine,  and  faintly- 
reddened  litmus  or  turmeric  paper  for  alkaline 
urine.  Normal  urine  is  usually  acid,  and  con- 
sequently turns  blue  litmus  red.  If  it  be  alkaline, 
it  restores  the  blue  color  to  reddened  litmus,  and 
changes  yellow  turmeric  paper  brown.  It  is  not 
usually  important  to  determine  the  amount  of  acid- 
ity of  the  urine,  but  this  may  be  done  by  neutral- 
izing with  alkaline  solutions  that  have  been  gradu- 
ated to  represent  a known  quantity  of  crystallized 
oxalic  acid.  It  is  frequently  useful  to  determine 
whether  the  alkalinity  of  a specimen  of  urine  be 
due  to  a fixed  alkali  (potash  or  soda),  or  to  a volatile 
alkali,  the  result  of  ammoniaeal  decomposition.  If 
the  urine  contain  a fixed  alkali,  the  blue  color  of 
the  litmus  will  remain  after  the  paper  has  been 
thoroughly  dried ; and  if  the  reaction  be  due  to  a 
volatile  alkali,  the  blue  color  will  disappear  from 
the  paper  as  the  moisture  evaporates.  In  the  treat- 
ment of  certain  diseases,  one  of  the  objects  is  to 
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keep  the  urine  alkaline ; and  perhaps  the  most  con- 
venient test  to  employ  constantly,  in  these  cases,  is 
the  turmeric  paper. 

Specific  Gravity. — The  only  absolutely  accurate 
way  of  taking  the  specific  gravity  of  any  liquid  is 
by  actual  weight  of  a definite  volume ; 
but  this  requires  a delicate  balance, 
carefully  adjusted,  and  the  process 
must  occupy  considerable  time.  The 
most  convenient  method  in  ordinary 
examinations  is  by  floating  in  the 
liquid  a glass  urinometer,  when  the 
number  of  degrees  above  1000  may 
be  read  off  from  the  scale.  (See  Tig. 

2.)  The  urinometers  in  the  set  of  ap- 
paratus I am  describing  may  be  com-  Apparatus  for  spe- 
cific gravity. 

pared  with  the  standard  in  the  posses- 
sion of  Messrs.  Tiemann  & Co.,  which  has  been 
tested  by  actual  weight  throughout  the  entire  scale. 
Of  course,  the  specific  gravity  varies  slightly  with 
temperature.  Corrections  for  temperature  may  be 
made  from  table  B.  The  usual  standard  for  the 
specific  gravity  of  liquids  is  60°  Fahr.  It  may  be 
useful  sometimes  to  form  an  idea  from  the  specific 
gravity,  of  the  total  amount  of  solids  excreted ; and 
it  is  a curious  fact  that  between  1010  and  1030, 
the  last  two  figures  indicating  the  specific  gravity 
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indicate  also,  with  a very  slight  error,  the  number  of 
grains  of  solids  in  the  urine  per  fluidounce.  Table 
C gives  the  weight  of  a fluidounce  of  urine,  and  also 
the  proportion  of  solids  when  the  specific  gravity  is 
between  1001  and  1042,  except  for  diabetic  urine. 

When  the  urine  is  too  small  in  quantity  to  float 
the  urinometer,  add  to  a measured  quantity  four  vol- 
umes of  water  and  take  the  specific  gravity  of  the 
mixture.  Then  multiply  the  excess  of  the  specific 
gravity  over  1000  by  five  and  add  1000. 

Presence  or  Absence  of  Albumen. — There  are 
two  tests  which,  if  used  together,  will  easily  and 
certainly  determine  the  presence  or  absence  of  albu- 
men in  urine,  and  these  are  heat  and  nitric  acid. 

If  a specimen  of  albuminous  urine  of  a decidedly 
acid  reaction  be  boiled,  it  will  become  more  or  less 
turbid  or  opaque  in  proportion  to  the  quantity  of 
albumen  that  is  present.  A method  very  generally 
recommended  is  to  fill  a test-tube  about  half-full  of 
urine  and  apply  the  heat  to  the  upper  layer,  which,  if 
it  be  rendered  turbid,  will  present  a marked  contrast 
with  the  clear  fluid  below.  If  the  urine  be  neutral  or 
alkaline,  a few  drops  of  acetic  acid  should  be  added 
before  the  heat  is  applied.  In  urine  that  is  very 
feebly  acid,  neutral,  or  alkaline,  turbidity  may  fol- 
low the  application  of  heat  when  no  albumen  is 
present.  This  is  due  to  a deposition  of  the  earthy 
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phosphates ; and  the  character  of  this  precipitate  may 
be  recognized  by  adding  a drop  or  two  of  nitric  acid, 
which  immediately  clears  np  the  specimen.  In  urine 
containing  a large  quantity  of  albumen,  opacity  is 
produced  at  a comparatively  low  temperature ; but 
if  the  proportion  of  albumen  be  small,  cloudiness  may 
not  appear  until  the  liquid  has  been  brought  to  the 
boiling-point.  In  urine  that  is  turbid  from  urates, 
heat  will  first  dissolve  the  precipitate  and  render 
the  liquid  clear;  and  afterward,  as  the  tempera- 
ture is  raised,  the  albumen  will  be  coagulated. 

In  the  test  by  nitric  acid  the  reagent  may  be 
simply  dropped  in,  or,  as  is  recommended  by  some, 
it  may  be  allowed  to  trickle  along  the  side  of  the 
test-tube  and  fall  to  the  bottom.  In  most  speci- 
mens of  albuminous  urine,  the  nitric  acid  simply 
added  to  the  urine  will  produce  a well-marked 
coagulation.  "When  the  acid  is  carefully  passed  to 
the  bottom  of  the  tube,  there  is  a clear  stratum  be- 
low formed  by  the  acid,  a clear  stratum  of  urine 
above,  and  an  intermediate  zone  of  coagulation, 
more  or  less  opaque.  When  the  urine  contains  a 
large  excess  of  uric-acid  compounds,  the  addition  of 
nitric  acid  sometimes  produces  a precipitate  of  amor- 
phous urates ; but  this  is  dissipated  by  gentle  heat. 

As  a general  proposition,  it  may  be  stated  that 
urine  in  which  there  is  an  opacity  produced  by 
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heat  that  is  not  cleared  up  by  nitric  acid,  or  in  which 
there  is  a precipitation  by  nitric  acid  that  does 
not  disappear  with  gentle  heat,  is  sure  to  contain 
albumen.  \ 

Presence  or  Absence  of  Sugar. — The  ordinary 
methods  for  detecting  sugar  in  clear  solutions,  par- 
ticularly the  test  with  sulphate  of  copper  and  caustic 
potash,  cannot  be  certainly  and  easily  applied  to  the 
urine.  If  the  test-liquids  be  added  to  the  urine  and 
the  mixture  be  boiled,  normal  urine  will  decolorize 
the  solution,  and  it  is  frequently  difficult  to  form  a 
negative  opinion  with  regard  to  the  presence  of  sugar. 
Almost  all  writers  who  have  had  practical  experi- 
ence with  these  processes  have  recognized  the  diffi- 
culties in  this  mode  of  using  the  copper-tests ; and 
the  various  other  tests  that  have  been  proposed 
are  neither  very  delicate  nor  convenient. 

In  view  of  these  facts,  it  has  been  suggested  by 
Roberts  and  others,  that  the  test-liquid  be  boiled 
and  the  urine  added  drop  by  drop  ; and  in  this  way 
the  detection  of  sugar  becomes  as  certain  and  easy 
as  the  test  for  albumen.  Roberts  uses  the  prepara- 
tion known  as  Fehling’s  test-liquid,  the  formula  for 
wffiich,  reduced  to  English  grains,  is  as  follows : 
Sulphate  of  copper,  94*73  grains  (40  grammes) ; 
neutral  tartrate  of  potash,  378*91  grains  (160  gram- 
mes) ; solution  of  caustic  soda,  specific  gravity,  1T2 
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(about  16|-0  of  Baume’s  hydrometer),  3^  fluidounces 
(750  grammes).  Add  water  to  make  exactly  6 fluid- 
ounces  (1154-5  cubic  centimetres). 

If  calculated  by  the  English  standard,  exactly 
200  grains  of  the  test-liquid  will  correspond  to  one 
grain  of  sugar.  If  calculated  by  the  French  stand- 
ard, 10  cubic  centimetres  correspond  to  0*05  of  a 
gramme  of  sugar.1 

For  merely  determining  the  presence  or  absence 
of  sugar  in  any  given  specimen  of  urine,  an  ordi- 
nary test-tube  is  filled  to  the  depth  of  about  an 
inch  with  the  test-liquid,  which  is  boiled,  and  the 
urine  is  then  added  drop  by  drop.  In  ordinary  dia- 
betic urine,  the  first  few  drops  will  produce  a red- 
dish or  yellowish  opaque  precipitate.  If  the  urine 
be  added  to  about  the  volume  of  the  test-liquid  and 
the  mixture  be  again  brought  to  the  boiling-point 
and  allowed  to  cool,  without  any  precipitate,  it  is 
certain  that  no  sugar  is  present. 

The  only  practical  inconvenience  in  the  use  of 

1 Dr.  E.  R.  Squibb,  No.  36  Doughty  Street,  Brooklyn,  N.  Y.,  pre- 
pares for  sale  Fehling’s  test-liquid,  which  may  be  kept  for  a long 
time  without  deterioration.  I procured  a bottle  of  this  test  in 
March,  1878,  and  have  used  it  from  time  to  time,  keeping  it  in  an 
ordinary  bottle  with  a rubber  stopper.  At  the  present  time  (Janu- 
ary, 1884)  it  shows  no  sign  of  alteration.  Dr.  Squibb  states  that 
his  test  is  simply  made  of  chemically-pure  articles,  according  to  the 
ordinary  formula.  It  is  better,  however,  to  use  the  two  liquids  de- 
scribed on  the  next  page. 
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this  test  is  in  the  fact  that  the  liquid  is  liable  to 
alteration  by  keeping,  and  when  it  is  thus  altered  it 
will  precipitate  by  simple  boiling,  or  by  boiling  after 
the  addition  of  an  equal  volume  of  distilled  water ; 
but  if  care  be  taken  to  make  a preliminary  test  of 
the  liquid,  there  can  be  no  error  when  the  process 
is  followed  out  with  care.  If  the  liquid  be  imper- 
fect from  keeping,  all  that  is  necessary,  in  ordinary 
examinations,  is  to  add  a little  more  soda  and  filter ; 
but  in  all  accurate  analyses,  a fresh  preparation 
should  be  made.  To  obviate  this  inconvenience, 
Dr.  E.  R.  Squibb,  of  Brooklyn,  R.  Y.,  has  prepared 
two  liquids,  to  be  kept  in  separate  bottles  and  mixed 
for  use,  as  follows : 

For  the  Solution  of  Sulphate  of  Copper. — Weigh 
227  grains  (17#32  grammes)  of  pure  crystals  of  sul- 
phate of  copper,  dissolve  in  about  4 fluidounces  (125 
cubic  centimetres)  of  distilled  water,  add  16  minims 
(-£  cubic  centimetre)  of  pure  sulphuric  acid,  and  then 
add  distilled  water  to  make  the  whole  measure  8| 
fluidounces  (250  cubic  centimetres). 

For  the  Solution  of  Alkaline  Tartrates. — Weigh 
2 ounces  391  grains  (87-5  grammes)  of  recrystallized 
tartrate  of  potash  and  soda,  or  Rochelle  salt,  and 
dissolve  it  in  about  6 fluidounces  (175  cubic  centi- 
metres) of  distilled  water.  Filter  the  solution  if 
necessary,  add  to  it  a clear  solution  of  386  grains 
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(25  grammes)  of  caustic  soda  in  about  If  fluidounce 
(50  cubic  centimetres)  of  distilled  water,  and  add 
distilled  water  to  make  tlie  whole  measure  8|-  fluid- 
ounces  (250  cubic  centimetres). 

These  two  solutions,  when  mixed  in  equal  vol- 
umes, make  Fehling’s  solution,  of  which  200  grains 
will  correspond  to  1 grain  of  sugar,  or  10  cubic 
centimetres  to  0*05  of  a gramme  of  sugar. 

Presence  or  Absence  of  Bile. — The  presence  of 
the  coloring  matter  of  the  bile  is  usually  indicated 
by  the  characteristic  tint,  more  or  less  strongly 
marked,  in  the  urine.  A simple  and  certain  test  is 
to  spread  a thin  stratum  of  the  urine  upon  a porce- 
lain surface,  and  add  to  it  a drop  of  nitroso-nitric  acid 
(a  mixture  of  nitrous  with  nitric  acid).  If  biliver- 
dine  be  present,  the  drop  of  acid  will  be  fringed 
with  a rapidly-varying  play  of  colors,  violet,  green, 
and  red,  which  speedily  disappear.  A drop  of 
nitric  acid  will  produce  nearly  the  same  appear- 
ance, though  the  colors  are  less  strongly  marked. 

It  is  stated  that  the  biliary  acids  sometimes  ap- 
pear in  the  urine,  but  it  does  not  seem  that  their 
characteristic  reaction  is  ever  very  distinct.  The 
best  mode  of  detecting  these  principles  is  by  Petten- 
koffer’s  test,  which  is  applied  in  the  following  way : 

To  the  suspected  fluid  add  a few  drops  of  a 
strong  solution  of  cane-sugar.  Then  add  strong 
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sulphuric  acid,  drop  by  drop,  to  about  one-half  or 
two-thirds  the  volume  of  the  original  liquid.  If  the 
biliary  salts  be  present  in  large  quantity,  a red  color 
shows  itself  almost  immediately  at  the  bottom  of 
the  test-tube,  and  soon  extends  through  the  entire 
liquid,  rapidly  deepening  until  it  becomes  of  a dark 
lake  or  purple.  These  changes  are  very  slow  in 
the  presence  of  a small  quantity  of  the  biliary  salts, 
and  may  occupy  from  fifteen  to  twenty  minutes. 
These  are  the  phenomena  observed  in  ordinary  clear 
solutions  of  the  biliary  salts.  In  the  urine  the  re- 
action is  indefinite  and  unsatisfactory. 
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It  is  frequently  very  important,  in  the  progress 
of  a case,  to  be  able  to  ascertain  from  time  to  time 
the  amount  of  urea,  urates,  or  sugar  contained  in 
the  urine  ; and  these  points  may  be  determined 
very  easily  and  rapidly  by  volumetric  processes. 
It  is  also  a very  simple  problem  to  determine  the 
proportion  of  chlorine,  sulphuric  acid,  and  phos- 
phoric acid  ; but,  with  regard  to  the  last  two, 
although  a great  many  observations  have  been 
made  on  the  urine  in  health  and  disease,  it  has 
not  been  ascertained  that  their  variations  are  con- 
nected with  any  definite  pathological  conditions. 
I have  omitted,  in  the  list  of  reagents  required  in 
ordinary  examinations,  the  liquids  for  quantitative 
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analysis  for  sulphuric  acid,  phosphoric  acid,  and 
uric  acid.  Of  course,  these  acids  actually  exist 
in  the  urine  only  in  combination  with  bases,  but  it 
is  usually  sufficient  to  ascertain  their  proportion, 
without  calculating  the  amount  of  the  salts. 

Quantitative  Analysis  for  Albumen. — To  ascer- 
tain the  proportion  of  dry  albumen,  a small  quan- 
tity of  acetic  acid  is  added  to  a weighed  quantity 
of  urine,  and  the  specimen  is  boiled  in  a test-tube. 
The  precipitate  may  then  be  collected  on  a filter, 
carefully  dried  and  weighed,  and  its  proportion  cal- 
culated. This  estimate,  however,  is  seldom  required. 

A rough  but  sufficiently  accurate  estimate  may 
be  made  by  adding  acetic  acid,  boiling,  and  allow- 
ing the  flaky  precipitate  to  settle.  Its  proportion 
may  then  be  expressed  as  one-eighth,  one-fourth, 
etc.,  as  the  case  may  be. 

Quantitative  Analysis  for  Sugar. — Roberts 
recommends  an  exceedingly  easy  process  for  quan- 
titative examinations  of  sugar,  so  rapid  that  it  may 
be  employed  from  day  to  day  in  ordinary  cases  of 
diabetes.  This  he  calls  the  “differential  density 
method.”  1 Professor  Doremus  has  made  repeated 
experiments  with  this  process,  and  agrees  with  Dr. 
Roberts  with  regard  to  its  accuracy.  The  estimate 
is  made  as  follows  : 

1 Roberts,  op.  cit.,  Philadelphia,  1872,  p.  198. 
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Two  specimens  of  the  urine  are  taken,  about  four 
ounces  of  each,  one  for  comparison  and  the  other  for 
analysis.  To  one  is  added  a lump  of  German  yeast, 
about  the  size  of  a filbert,  in  a bottle  with  a nicked 
cork,  to  allow  for  the  escape  of  gas ; and  the  other 
is  placed  in  a similar  bottle  tightly  corked.  The 
bottles  are  then  set  aside  in  a warm  place,  as  the 
mantel-piece  in  winter  or  in  the  sun  in  summer.  In 
twenty-four  hours  the  fermentation  will  have  been 
completed  in  the  specimen  to  which  yeast  has  been 
added.  If  the  specific  gravity  of  the  two  be  now 
compared,  the  fermented  specimen  will  be  found 
much  the  lighter,  from  loss  of  sugar  which  has  been 
decomposed  into  alcohol  and  carbonic  acid.  The 
difference  in  the  density  of  the  specimens,  expressed 
in  degrees  of  the  urinometer,  will  represent  the 
number  of  grains  of  sugar  per  fluidounce  in  the 
urine.  For  example,  if  the  specific  gravity  of  the 
fermented  specimen  be  1010,  and  the  specific  grav- 
ity of  the  unfermented  specimen  1040,  the  urine 
contains  30  grains  of  sugar  per  fluidounce.  In  this 
process  it  is  essential  to  compare  the  densities  of  the 
two  specimens  at  the  same  temperature. 

The  volumetric  method  is  more  troublesome, 
though  it  is  also  very  simple.  Fehling’s  test-liquid 
is  made  up  by  the  formulae  already  given  (see  pp.  37, 
38),  and  200  grains  are  measured  off  in  a tube  gradu- 
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ated  for  that  purpose.  The  diabetic  urine  is  then 
diluted  with  water,  so  that  the  proportion  of  urine 
shall  be  one  in  five  or  ten.  The  test-liquid  is  diluted 
with  about  twice  its  volume  of  water  and  placed  in 
a shallow  porcelain  dish  with  a handle.  A piece  of 
caustic  potash,  about  the  size  of  a pea,  added  to  the 
test-liquid,  will  facilitate  the  precipitation.  A bu- 
rette graduated  in  grains  is  now  filled  with  the 
diluted  urine  to  0.  The  test  is  then  boiled,  and  the 
diluted  urine  is  added  from  the  burette  in  small 
quantities  from  time  to  time,  producing  each  time 
a copious  red  precipitate  and  gradually  discharging 
the  blue  color  of  the  test-liquid.  After  each  addi- 
tion of  urine  the  mixture  should  be  brought  again  to 
the  boiling-point,  and  a few  seconds  allowed  for  the 
precipitate  to  fall.  When  the  blue  color  of  the  test- 
liquid  has  entirely  disappeared,  as  can  be  ascertained 
by  tipping  the  vessel  when  the  precipitate  has  sub- 
sided so  that  the  color  of  the  liquid  is  not  obscured, 
and  when  no  farther  precipitate  is  formed  by  adding 
the  urine,  the  analysis  is  complete.  As  the  two  hun- 
dred grains  of  the  test  used  exactly  correspond  to  one 
grain  of  sugar,  by  reading  off  the  number  of  grains 
added  from  the  burette,  the  calculation  may  be  easi- 
ly made.  For  example,  if  the  urine  be  diluted  so  that 
ten  parts  of  the  mixture  represent  one  of  urine,  and 
if  one  hundred  grains  of  the  mixture  be  used  from 
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the  burette,  ten  grains  of  urine  contain  one  grain 
of  sugar.  This  gives  the  proportion  of  sugar  per 
hundred  or  thousand.  By  reference  to  table  C, 
'which  gives  the  weight  of  a fluidounce  of  urine  of 
different  specific  gravities,  the  amount  of  sugar  per 
fluidounce,  and  afterward  the  total  quantity  in  the 
twenty-four  hours,  may  be  calculated,  by  multiplying 
the  weight  of  a fluidounce  by  the  percentage  of  sugar, 
and  dividing  by  100.1  To  facilitate  these  estimates, 
I have  calculated  table  D,  which  gives  the  propor- 
tion of  sugar  in  the  undiluted  urine  represented  by 
the  graduations  on  the  scale,  supposing  one  part  of 
urine  to  be  diluted  with  nine  of  water.  In  urine 
diluted  with  four  parts  of  water,  the  indications  are 
to  be  doubled. 

Quantitative  Analysis  for  Urea. — Several  ac- 
curate, but  at  the  same  time  complicated  pro- 
cesses have  been  devised  by  chemists  for  determin- 
ing the  proportion  of  urea  in  the  urine  ; but  it 
becomes  so  often  necessary  for  the  physician  to 
be  able  to  measure  the  daily  excretion  of  urea, 
particularly  in  organic  diseases  of  the  kidneys, 
that  it  is  exceedingly  desirable  to  fix  upon  some 

1 Inasmuch  as  the  grains  of  the  diluted  urine  are  represented  in 
the  burette  by  volume,  and  not  by  actual  weight,  there  is  neces- 
sarily a slight  error  in  the  calculation,  depending  upon  differences  in 
the  specific  gravity  of  the  specimens ; but,  in  urine  so  much  diluted, 
this  error  is  unimportant  and  may  practically  be  disregarded. 
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method,  sufficiently  accurate  for  practical  purposes, 
but  so  rapid  and  easy  that  it  may  be  employed  con- 
stantly by  the  busy  practitioner.  Liebig’s  volu- 
metric method  is  the  one  most  frequently  employed 
by  chemists,  but  this  is  somewhat  complicated  and 
is  liable  to  some  sources  of  error.  Bunsen’s  method 
is  perhaps  more  generally  applicable  to  all  condi- 
tions of  the  urine,  but  it  is  difficult.  By  far  the 
simplest  process  is  known  as  Davy’s  method,  with 
the  hypochlorite  of  soda,  or  Labarraque’s  solution. 
The  only  question  is  with  regard  to  its  accuracy. 
In  describing  this  process,  Dr.  Davy  states  that  he 
has  repeatedly  compared  it  with  Liebig’s  method, 
and  has  found  it  to  correspond  so  nearly  that  the 
slight  difference  could  be  disregarded.  I have  ar- 
rived at  this  conclusion  in  the  same  way,  using 
the  solution  of  chloride  of  soda,  prepared  by 
Messrs.  Powers  and  Weightman,  of  Philadelphia, 
or  the  liquor  sodce  chlorinatce , prepared  by  Dr. 
Squibb,  of  Brooklyn.  I have  no  hesitation  in  say- 
ing that,  with  either  of  these  solutions,  the  method 
is  all  that  could  be  desired  by  the  medical  prac- 
titioner. In  describing  this  process,  I cannot  do 
better  than  to  quote  the  directions  given  by  Thudi- 
chum : 1 

1 Thudiciium,  A Treatise  on  the  Pathology  of  the  Urine , London, 
1858,  p.  69. 
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A strong  glass  tube,  about  twelve  or  fourteen 
inches  long,  closed  at  one  end,  and  its  open  ex- 
tremity ground  smooth,  and  having  the  bore  not 
larger  than  the  thumb  conveniently  can  cover, 
holding  from  two  to  three  cubic  inches,  each  divided 
into  tenths  and  hundredths  by  graduation  on  the 
glass,  is  filled  more  than  a third  full  of  mercury,  to 
which  afterward  a measured  quantity  of  urine  to 
be  examined  is  poured,  which  may  be  from  a quar- 
ter of  a drachm  to  a drachm  or  upward,  according  to 
the  capacity  of  the  tube  ; then  holding  the  tube  in 
one  hand  near  its  open  extremity,  and  having  the 
thumb  in  readiness  to  cover  the  aperture,  the 
operator  fills  it  completely  full  with  a solution  of  the 
hypochlorite  of  soda  (taking  care  not  to  overflow 
the  tube),  and  then  instantly  covers  the  opening 
tightly  with  the  thumb,  and  having  rapidly  invert- 
ed the  tube  once  or  twice,  to  mix  the  urine  with 
the  hypochlorite,  he  finally  opens  the  tube  under  a 
saturated  solution  of  common  salt  in  water,  con- 
tained in  a steady  cup  or  small  mortar.  The 
mercury  then  flows  out,  and  the  solution  of  salt 
takes  its  place,  and  the  mixture  of  urine  and  hy- 
pochlorite being  lighter  than  the  solution  of  salt, 
will  remain  in  the  upper  part  of  the  tube,  and  will 
therefore  be  prevented  from  descending  and  mixing 

with  the  fluid  in  the  cup.  A rapid  disengagement 

3 
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of  minute  globules  of  gas  soon  takes  place  in  the 
mixture  in  the  upper  part  of  the  tube,  and  the  gas 
is  there  retained  and  collected.  The  tube  is  then 
left  in  the  upright  position  till  there  is  no  farther 
appearance  of  minute  globules  of  gas  being  formed, 
tiie  time  being  dependent  upon  the  strength  of  the 
hypochlorite  and  the  quantity  of  urea  present ; but 
the  decomposition  is  generally  completed  in  from 
three  to  four  hours  ; it  may,  however,  be  left  much 
longer,  even  for  a day  if  convenient,  and  having  set 
the  experiment  going,  it  requires  no  further  atten- 
tion ; and  when  the  decomposition  is  completed,  it 
is  only  necessary  to  read  the  quantity  of  gas  pro- 
duced off  the  scale  on  the  tube.  In  cases  where 
great  accuracy  is  required,  due  attention  must  be 
paid  to  the  temperature  and  atmospheric  pressure, 
and  certain  corrections  made  if  these  deviate  from 
the  usual  standards  of  comparison,  at  the  time  of 
reading  off  the  volume  of  the  gas;  but  in  most 
cases  sufficiently  near  approximations  to  accuracy 
may  be  obtained  without  reference  to  those  par- 
ticulars.” 

I have  lately  been  in  the  habit  of  modifying 
this  process  by  adding  to  the  solution  of  the 
solution  of  soda,  just  before  using  it,  a drop  or  two 
of  bromine  (Knop,  Hiifner,  and  others),  which 
inakes  the  disengagement  of  gas  more  rapid 
and  removes  an  element  of  inaccuracy  dependent 
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upon  the  deterioration  of  the  test-liquid  by  keep* 
ing.  Using  half  a fluidrachm  of  urine,  each  cubic 
inch  of  gas  represents  0645  of  a grain  of  urea. 
To  obtain  the  proportion,  multiply  the  fractions 
of  a cubic  inch  graduated  on  the  tube  by  0‘645, 
and  the  result  will  be  the  amount  of  urea  in  half 
a fluidrachm,  in  grains.  Multiply  by  sixteen  to 
obtain  the  proportion  per  fluidounce  (table  E),  or 
the  entire  quantity  in  the  twenty-four  hours  may 
be  calculated,  if  a specimen  of  the  mixed  urine 
of  the  twenty -four  hours  have  been  used.  By 
reference  to  table  C,  the  weight  of  a fluidounce 
with  the  specific  gravity  may 
this  may  be  calculated  the 
proportion  of  urea  per  1,000 
parts. 

To  farther  facilitate  the 
estimate  of  the  proportion  of 
urea,  I have  calculated  table 
E,  which  gives  the  number  of 
grains  of  urea  per  fluidounce 
represented  by  the  divisions 
of  the  scale  on  the  tube  grad- 
uated in  cubic  inches.  This 
is  calculated,  supposing  that 
half  a fluidrachm  of  urine  has 
been  used. 


be  taken,  and  from 

i Fig.  3.  ^ 


Apparatus  for  determining 
the  proportion  of  urea  in  the 
urine. 
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Quantitative  Analysis  for  Chlorine , Sulphuric 
Acid , and  Phosphoric  Acid. — It  is  not  so  often  im- 
portant to  the  physician  to  ascertain  the  propor- 
tions in  the  urine  of  the  principles  above  enumer- 
ated, as  to  estimate  the  amount  of  urea  or  sugar ; 
but  by  the  volumetric  method  there  is  little  diffi- 
culty in  making  quantitative  estimates  of  chlorine, 
Bulphuric  acid,  and  phosphoric  acid.  Beyond  this, 
however,  in  the  present  condition  of  medical  sci- 
ence, there  is  little  important  information  to  be 
obtained  from  chemical  examination  of  the  urine, 
so  imperfectly  do  we  understand  the  physiological 
and  pathological  relations  of  the  other  normal  and 
abnormal  ingredients  of  this  excretion. 

I am  indebted  to  my  colleague,  Dr.  R.  O.  Dore- 
mus,  Professor  of  Chemistry  in  the  Bellevue  Hos- 
pital Medical  College,  and  his  assistant,  Dr.  A.  W. 
Wilkinson,  for  valuable  assistance  in  preparing  the 
formulae  of  the  following  test-liquids,  for  chlorine, 
phosphoric  and  sulphuric  acid,  in  solutions,  gradu- 
ated so  that  each  fluidounce  will  correspond  to  two 
grains  of  the  principle  to  be  estimated  in  the  urine. 
Prof.  Doremus  appreciates  fully  the  great  impor- 
tance to  the  practical  physician  of  simple  and  easy 
tests ; and  the  want  of  absolute  accuracy  which 
some  of  these  methods  present  is  so  slight  that  it  may 
practically  be  disregarded,  in  view  of  the  constant 
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and  unimportant  variations  in  tlie  urine  in  health,  and 
disease.  Each  one  of  these  solutions  represents  in 
half  a fluidounce  one  grain  of  the  substance  sought 
for,  and  half  a fluidounce  will  fall  a little  short  of 
filling  the  burette,  graduated  to  two  hundred  and 
fifty  grains.  To  make  the  tests  still  more  delicate, 
without  complicating  the  process,  I propose  to  use 
the  burette.  Into  this  is  poured  a carefully-meas- 
ured half-ounce  of  the  test-liquid,  the  burette  be- 
ing then  filled  to  0 with  distilled  water.  Every 
division  of  the  burette  into  two  grains  will  then  repre- 
sent of  a grain.  Always  using  the  same  quantity 
of  urine  (two  fluidrachms),  I have  calculated  a table 
in  which  the  proportion  per  fluidounce  for  either 
chlorine,  sulphuric  acid,  or  phosphoric  acid,  is 
given  opposite  the  number  of  the  divisions  on  the 
burette. 

Chlorine. — In  a fluid  so  complex  in  its  composi- 
tion as  the  urine,  it  is  by  no  means  a simple  matter 
to  estimate  with  absolute  accuracy  the  proportion 
of  chlorine ; still,  as  far  as  any  information  valu- 
able to  the  practical  physician  is  concerned,  the  pre- 
cipitation of  chlorine  from  an  acidulated  solution 
by  nitrate  of  silver  is  sufficiently  exact. 

To  prepare  the  test-liquid,  make  a solution  of 
chemically  pure  fused  nitrate  of  silver  in  distilled 
water,  so  that  six  fluidounces  shall  contain  51*47 
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grains  of  the  salt.  A fluidounce  of  this  solution 
will  correspond  to  two  grains  of  chlorine. 

To  estimate  the  amount  of  chlorine  in  a given 
specimen,  measure  out  carefully  two  fluidrachms  of 
urine,  and  add  a few  drops  of  nitric  acid,  to  keep 
the  phosphates  in  solution  when  the  nitrate  of  silver 
is  added.  Measure  out  now  half  a fluidounce  of 
the  test-liquid,  pour  it  into  the  burette,  and  careful- 
ly fill  with  distilled  water  to  0.  The  urine  may 
now  be  diluted  with  water,  if  it  be  desired  to  make 
the  estimate  with  great  nicety,  or  the  undiluted 
urine  may  be  used. 

The  solution  is  then  gradually  added  to  the  urine 
from  the  burette,  each  addition  being  followed  by  a 
white  precipitate.  Each  time,  after  adding  the  test- 
liquid,  the  mixture  should  be  stirred  with  a glass 
rod,  and  the  precipitate  allowed  to  settle.  At  the 
moment  when  the  addition  of  the  test-liquid  fails 
to  produce  a precipitate,  the  analysis  is  complete. 
This  test  will  occupy  from  ten  to  fifteen  minutes. 

Each  division  of  the  scale  on  the  burette  into  two 
grains  represents  of  a grain  of  chlorine.  In 
table  F,  I have  calculated  the  proportion  per  fluids 
ounce  of  urine,  supposing  the  quantity  of  urine  used 
to  have  been  two  fluidrachms. 

If  the  urine  be  albuminous,  two  fluidrachms 
should  be  carefully  measured,  acidulated  with  a 
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little  acetic  acid,  and  boiled.  The  coagulated  albu- 
men may  now  be  separated  by  filtration,  the  clear 
filtrate  acidulated  with  nitric  acid  and  then  treated 
with  the  graduated  solution  of  nitrate  of  silver. 

Sulphuric  Acid. — The  same  remark  made  con- 
cerning the  accuracy  of  the  preceding  test  for  chlo- 
rine is  applicable  to  the  process  for  estimating  the 
sulphuric  acid  of  the  urine  by  a graduated  solution 
of  chloride  of  barium.  For  all  ordinary  purposes, 
however,  the  test  I am  about  to  describe  is  suffi- 
ciently exact. 

The  test-liquid  is  simply  a solution  of  chemically 
pure  chloride  of  barium,  six  fluidounces  of  which 
contain  36'6  grains  of  the  salt.  A fluidounce  of 
this  solution  represents  exactly  two  grains  of  sul- 
phuric acid. 

To  apply  the  test,  two  fluidrachms  of  urine  are 
measured,  as  for  the  other  tests,  and  acidulated  with 
a few  drops  of  nitric  acid.  If  the  urine  be  albumi- 
nous, it  may  be  acidulated  with  acetic  acid,  boiled, 
filtered,  and  the  filtrate  treated  with  nitric  acid. 

Half  a fluidounce  of  the  test-liquid  is  now  poured 
into  the  burette,  which  is  filled  with  distilled  water 
to  0.  The  solution  is  then  added  from  the  burette 
little  by  little,  stirring  the  mixture  with  a glass  rod, 
and  waiting  for  the  deposit  to  subside,  which  takes 
place  more  rapidly  than  in  the  test  for  chlorine. 
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When  the  addition  of  a fresh  quantity  of  the  solu- 
tion fails  to  produce  a precipitate,  the  test  is  com- 
plete. The  amount  of  the  solution  that  has  been 
added  may  then  be  read  off  from  the  burette,  every 
division  of  which  into  two  grains  represents  °f 
a grain  of  sulphuric  acid. 

Supposing  the  quantity  of  urine  used  to  have 
been  two  fluidraehms,  the  proportion  of  sulphuric 
acid  per  fluidounce  is  given  in  table  F. 

Phosphoric  Acid. — The  process  for  determining 
the  proportion  of  phosphoric  acid  in  the  urine  is  not 
open  to  any  serious  objection  on  the  score  of  want 
of  accuracy,  and,  after  the  proper  solutions  have 
been  prepared,  the  estimate  may  be  made  rapidly 
and  presents  no  difficulty.  I copy  the  following 
theory  of  this  process  from  the  excellent  work  of 
Neubauer  and  Yogel : 1 

“ A solution  of  phosphate  of  soda,  which  con- 
tains also  both  acetate  of  soda  and  free  acetic  acid, 
when  treated  with  a dilute  solution  of  perchloride 
(sesquichloride)  of  iron,  yields  a voluminous  whit- 
ish-yellow precipitate  of  phosphate  of  iron,  contain- 
ing one  equivalent  of  oxide  of  iron  to  one  equivalent 
of  phosphoric  acid.  So  that,  if  we  add  acetate  of 

1 Neubauer  and  Vogel,  A Guide  to  the  Qualitative  and  Quan- 
titative Analysis  of  the  Urine , New  Sydenham  Society , London,  1 863, 
p.  196. 
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soda  to  a solution  containing  an  unknown  quantity 
of  phosphoric  acid,  and  then  add  a standard  solution 
of  perchloride  of  iron  until  the  whole  of  the  phos- 
phoric acid  is  thrown  down,  and  a trace  of  the  iron 
appears  in  the  mixture,  we  can  reckon  the  quantity 
of  phosphoric  acid,  by  taking  the  amount  of  iron- 
solution  employed.” 

This  process  requires  three  solutions,  viz. ; a 
graduated  solution  of  sesquichloride  of  iron,  a solu- 
tion of  acetate  of  soda  containing  free  acetic  acid, 
and  a solution  of  ferrocyanide  of  potassium,  the  last 
being  used  to  detect  the  first  trace  of  an  excess  of 
iron.  These  solutions  are  prepared  as  follows : 

For  the  solution  of  sesquichloride  of  iron,  take 
9^  grains  of  pure  iron  (piano-forte  wire  has  been 
recommended,  but  iron  by  hydrogen  is  better)  and 
dissolve  in  pure  hydrochloric  acid,  adding  a little 
nitric  acid.  Evaporate  this  carefully  to  dryness  in 
a water-bath,  in  order  to  drive  off  the  excess  of  hy- 
drochloric acid,  and  dissolve  the  residue  in  six  fluid- 
ounces  of  distilled  water.  One  fluidounce  of  this 
solution  will  correspond  to  two  grains  of  phosphoric 
acid. 

For  the  second  solution,  dissolve  400  grains  of 
acetate  of  soda  in  six  fluidounces  of  water,  and  add 
800  grains  of  ordinary  acetic  acid.  Half  of  a flui- 
drachm  of  this  solution  is  to  be  added  to  two  flui 
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drachms  of  urine,  before  adding  the  solution  of  per- 
chloride  of  iron. 

The  third  solution  is  simply  ferrocyanide  of 
potassium  in  water,  and  the  strength  is  not  im- 
portant. I have  prepared  it  in  the  proportion  of 
twelve  grains  to  six  fluidounces. 

To  estimate  the  entire  amount  of  phosphoric  acid 
in  a given  specimen,  measure  olf  two  fluidrachms 
of  urine,  and  add  half  a flui drachm  of  the  solution  of 
acetate  of  soda  and  acetic  acid.  Pour  half  a fluid- 
ounce  of  the  solution  of  sesquichloride  of  iron  into 
the  burette,  and  dilute  with  distilled  water  to  0.  The 
iron-solution  is  now  to  be  gradually  added  to  the  mix- 
ture of  urine,  this  producing  a yellowish  precipitate. 
During  this  process,  the  mixture  is  stirred  with  a 
glass  rod,  and  a drop  is  taken  from  time  to  time, 
put  upon  a bit  of  filtering-paper,  which  is  pressed 
with  the  fingers  over  a second  piece  of  filtering- 
paper  moistened  with  the  solution  of  ferrocyanide 
of  potassium.  The  faintest  blue  color  appearing  on 
the  paper  moistened  with  the  solution  of  ferrocy- 
anide of  potassium  is  an  indication  that  an  excess 
of  iron  is  present  in  the  mixture,  and  the  analysis 
is  then  complete.  The  amount  of  iron-solution 
added  may  then  be  read  off  from  the  burette,  and 
each  division  into  two  grains  represents  of  a 
grain  of  phosphoric  acid.  The  proportion  of  phos- 
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plioric  acid  per  fluidounce  may  then  be  taken  from 
table  F. 

To  estimate  the  relative  proportions  of  phos- 
phoric acid  combined  with  alkalies  and  that  com- 
bined with  earths,  the  following  simple  method  may 
be  employed : 

Measure  off  two  fluidrachms  of  urine,  as  before, 
and  add  a few  drops  of  ammonia.  This  will  pre- 
cipitate the  earthy  phosphates,  which  after  a few 
hours  will  deposit  and  may  be  separated  by  filtra- 
tion. The  filtrate  is  collected,  and  the  residue  on 
the  filter  is  washed  with  water,  containing  a little 
ammonia,  which  is  also  collected.  The  liquid,  con- 
taining in  solution  the  phosphoric  acid  combined 
with  alkalies,  is  now  carefully  neutralized  with  acetic 
acid  and  treated  with  the  acetate-of-soda  solution 
and  the  iron-solution  in  the  manner  just  described. 
By  this  means  the  amount  of  phosphoric  acid  com- 
bined with  alkalies  is  estimated,  and  this,  subtracted 
from  the  entire  amount  of  phosphoric  acid  in  the 
urine,  will  give  the  proportion  of  phosphoric  acid 
combined  with  earths. 

Quantitative  Analysis  for  Uric  Acid. — After 
a thorough  trial  of  the  only  volumetric  method  for 
the  determination  of  the  uric  acid  in  the  urine  that 
has  been  recommended  as  at  all  accurate,  it  became 
evident  that  its  process  was  so  uncertain  as  to  be  en- 
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tirely  unavailable  in  clinical  examinations.  I was 
compelled,  therefore,  to  have  recourse  to  the  more 
tedious  process  of  estimating  the  acid  by  weight. 
The  process  which  I finally  adopted  is  easy  enough, 
but  requires  care  and  the  use  of  a balance.  Its 
theory  is  briefly  as  follows  : 

Absolute  alcohol,  added  to  urine  evaporated  to 
a syrup,  will  dissolve  urea,  creatine,  creatinine,  and 
coloring  matter,  leaving  the  urates  and  the  inorganic 
salts.  By  washing  the  residue  of  an  alcoholic  ex- 
tract with  dilute  hydrochloric  acid,  the  inorganic 
salts  are  removed,  leaving  the  uric  acid  set  free 
from  its  combinations,  which  may  be  collected  and 
weighed.  The  following  are  the  manipulations  to 
be  employed  in  this  analysis  : 

Take  one  fluidounce  of  urine,  filtered,  so  as  to 
remove  any  mucus  that  it  may  contain.  The  urine 
is  then  evaporated  over  a water-bath,  to  the  con- 
sistence of  a thick  syrup,  in  a porcelain  evaporat- 
ing-dish. To  hasten  the  evaporation,  the  liquid  is 
spread  over  the  sides  of  the  dish  with  a glass  rod 
from  time  to  time,  as  the  evaporation  is  approach- 
ing completion.  When  it  is  so  thick  as  to  adhere 
to  the  vessel,  add  about  half  a fluidounce  of  ab- 
solute alcohol,  mixing  the  urine  with  the  alcohol 
thoroughly,  and  pouring  it  upon  a filter  which  has 
been  previously  weighed  dry,  and  then  moistened 
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with  alcohol.  Extract  in  this  way  with  alcohol  two 
or  three  times,  or  until  the  alcohol  no  longer  takes 
up  any  coloring  matter. 

After  pouring  off  the  alcohol  upon  the  filter, 
the  residue  left  in  the  evaporating-dish  should  he 
extracted  in  the  same  way  with  a mixture  of  one 
part  of  hydrochloric  acid  to  six  of  water,  and  the 
whole  poured  on  the  filter  used  to  separate  the  al- 
coholic extract.  In  this  part  of  the  process,  about 
a fluidounce  of  the  acid  solution  should  be  used. 
The  residue  on  the  filter  should  then  be  washed 
with  a wash-bottle,  two  or  three  times  with  the 
acid,  and  afterward  with  distilled  water. 

After  the  liquid  has  separated,  the  filter  is  dried 
in  a water-oven  and  carefully  weighed.  The  in- 
crease in  weight  (the  filter  having  been  previously 
weighed),  represents  the  amount  of  uric  acid  per 
fluidounce  of  urine. 

The  process  of  evaporating  will  be  much  hastened 
by  stirring  the  urine.  A glass  rod  with  a small 
piece  of  rubber-tubing  attached  to  the  end  is  very 
convenient  for  cleaning  the  residue  from  the  evapo- 
rating-dish, but  the  rubber  should  be  carefully 
washed,  so  that  no  particles  can  be  lost.  The  lip 
of  the  evaporating  dish  may  be  smeared  at  its 
lower  edge  with  a little  grease,  to  prevent  any  loss 
of  fluid  in  pouring. 
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If  there  be  any  crystals  of  uric  acid  in  the  spe- 
cimen, these  may  he  collected  on  the  filter  before 
evaporating. 

For  the  minute  details  of  this  process,  I am  in 
debted  to  my  assistant,  Mr.  J.  "W.  S.  Arnold.  Em- 
ployed in  this  way,  it  presents  every  element  of 
accuracy  that  could  be  desired.  Using  an  ounce 
of  urine,  the  analysis  will  occupy  little  more  than 
an  hour. 

The  only  tedious  detail  in  this  manipulation  is 
the  weighing  of  the  filters.  The  Swedish  filtering 
paper  is  the  best,  and  the  filter  should  be  moistened 
with  alcohol,  and  carefully  dried  in  the  water-oven 
until  it  has  ceased  to  lose  weight,  before  it  is  used 
to  separate  the  extracts.  In  drying  the  filter,  both 
before  and  after  collecting  the  uric  acid,  it  should 
be  weighed  repeatedly,  and  the  weighing  continued 
until  the  weight  becomes  stationary,  as  this  is  the 
only  way  to  determine  that  the  moisture  has  been 
entirely  removed. 


CHAPTEK  III. 


UKINARY  CALCULI  AND  GRAY  EL CARE  OF  APPARATUS. 

Uric-acid  calculi  and  gravel — Oxalate-of-lime  calculi  and  gravel — 
Calculi  of  the  mixed  phosphates  (fusible  calculi) — Care  of  appa- 
ratus. 

The  varieties  of  calculi  usually  described  are 
tlie  following:  uric  acid,  urates,  oxalate  of  lime, 
secondary  or  fusible  phosphates,  cystine,  xanthine, 
urostealith,  basic  phosphate  of  lime,  and  carbonate 
of  lime.  There  are  only  three  varieties,  however, 
the  uric  acid,  oxalate  of  lime,  and  phosphatic  (fu- 
sible), that  are  at  all  common ; and  the  others  are 
so  rare  that  they  may  almost  be  disregarded.  The 
tests  for  the  common  varieties  are  quite  simple,  re- 
quire very  little  apparatus,  and  the  methods  which 
I shall  describe  will  answer  all  practical  purposes  in 
the  great  majority  of  instances. 

Uric -Acid  Calculi  and  Gravel. — This  variety 
constitutes  by  far  the  largest  proportion  of  the 
urinary  concretions.  The  calculi  are  very  variable 
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in  size.  They  usually  have  a tuberculated  surface, 
and  are  of  a yellowish  or  reddish  color,  presenting, 
in  short,  all  the  great  variety  of  shades  observed  in 
deposits  of  the  amorphous  urates.  Uric-acid  gravel 
is  also  common.  The  character  of  these  concre- 
tions may  be  readily  recognized  by  the  following 
test : 

A small  portion  of  the  calculus  or  gravel  is 
placed  upon  a glass  slide  or  a porcelain  surface  and 
is  covered  with  a few  drops  of  nitric  acid.  Under 
the  gentle  heat  of  a spirit-lamp  or  a gas-flame,  it 
readily  dissolves  with  effervescence  and  is  reduced 
to  a dry  residue.  After  the  residue  has  become 
cold,  a drop  of  ammonia  added  will  produce  a 
bright- violet  color.  This  is  called  the  murexid  test, 
and  it  is  certain  and  unmistakable.  By  this  test 
laminae  of  uric  acid  may  often  be  detected  in  calculi 
composed  of  layers  of  different  substances. 

Oxalate-of-lime  Calculi  and  Gravel. — Calculi 
of  oxalate  of  lime  are  quite  common,  but  the  grav- 
el is  somewhat  rare.  This  is  sometimes  called  the 
mulberry  calculus.  The  surface  is  usually  tubercu- 
lated, though  it  may  be  smooth.  The  color  is  dark 
brown  or  grayish.  The  calculus  is  soluble  in 
hydrochloric  and  in  nitric  acid.  The  following  is 
the  most  convenient  test  for  this  variety  of  concre- 
tion : 
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A small  portion  is  heated  under  a blow-pipe 
upon  a bit  of  charcoal,  or  in  a small  platinum 
spoon,  and  it  finally  burns  down  to  a white  ash  of 
caustic  lime,  the  oxalic  acid  being  destroyed.  If  a 
portion  of  this  ash  he  placed  upon  moist,  red- 
dened litmus-paper,  it  instantly  strikes  an  intense 
blue.  This  behavior  is  entirely  characteristic  of 
oxalate  of  lime. 

Calculi  of  the  Mixed  Phosphates  {fusible  Cal- 
culi).— The  mixed  phosphates,  composed  of  the 
phosphate  of  lime  and  the  ammonio-magnesian 
phosphate,  frequently  encrust  calculi  formed  either 
of  uric  acid  or  the  oxalate  of  lime.  They  some- 
times form  entire  calculi  of  great  size.  They 
are  friable,  often  present  brilliant  crystals  of  the 
triple  phosphate  on  their  surface,  and  are  very 
soluble  in  acids,  but  insoluble  in  alkalies.  When 
strongly  heated  under  the  blow-pipe,  they  fuse  into 
a hard  enamel.  Small  quantities  of  the  mixed 
phosphates  very  often  enter  into  the  composition 
of  calculi  composed  chiefly  of  other  substances. 

With  these  few  directions,  the  character  of  most 
of  the  ordinary  varieties  of  urinary  calculi  may  be 
readily  ascertained,  as  well  as  the  nature  of  the  nu- 
cleus or  of  the  different  layers  of  which  the  calculi 
are  composed. 
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Care  of  Apparatus. 

A pliysician  in  full  practice  has  frequent  occasion 
to  use  his  apparatus  for  urinary  examinations,  and 
it  is  essential  that  it  should  he  always  clean  and  in 
order.  None  of  the  bottles  should  he  allowed  to 
remain  empty,  for  it  is  impossible  to  say  when  the 
reagents  may  he  most  urgently  required.  When 
the  test-tubes  or  other  glass  or  porcelain  ware  have 
been  used,  they  should  be  cleaned  without  delay. 
To  facilitate  this,  I have  provided  in  the  set  of 
apparatus,  brushes,  swabs,  etc.,  by  which  these 
articles  can  be  quickly  and  efficiently  cleaned. 
Yery  often  the  glass  becomes  stained  and  clouded 
by  matters  that  are  not  readily  removed  by  simple 
water,  and  this  occurs  particularly  in  the  urea- 
tube.  A few  drops  of  sulphuric  acid  will  usually 
remove  any  thing  of  this  kind.  After  using  the 
apparatus  for  estimating  urea,  it  may  be  difficult 
to  clean  and  separate  the  mercury,  but  this  can  be 
easily  done  in  the  following  simple  way : Pour  off 
the  fluid  from  the  mercury,  wash  it  a little  with 
pure  water,  and  then  pour  it,  with  the  water  which 
cannot  easily  be  separated  in  the  original  vessel, 
into  a small  funnel  closed  at  the  bottom  with  the 
finger.  The  mercury,  of  course,  will  occupy  the 
bottom  of  the  funnel,  and  the  water  will  float  upon 
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the  top.  By  partially  removing  the  finger,  the 
mercury  may  be  allowed  to  escape  into  a clean 
vessel,  and  the  funnel  is  closed  again  so  as  to 
separate  the  water.  The  clean  mercury  is  then 
poured  back  into  its  bottle. 


Fig.  4. 


Sink  for  cleansing  apparatus. 


I have  had  constructed  a very  convenient  little 
sink  about  18  by  24  inches,  for  cleansing  apparatus, 
of  which  I give  a figure.  One  half  of  the  top  is  a 
simple  sink  lined  with  lead,  and  the  other  is  a 
grooved  board  for  draining  glasses,  with  a few 
wooden  pins  at  the  end  for  test-tubes,  etc. 
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Although  the  calculations  required  for  deter- 
mining the  proportions  of  the  most  important  of 
the  urinary  constituents  by  the  volumetric  method 
are  quite  simple,  they  can  he  rendered  so  easy  by 
proper  tables,  that  quantitative  analysis  seems  to  be 
shorn  of  every  difficulty.  In  preparing  and  select- 
ing the  following  tables  I have  taken  those  which  I 
have  had  occasion  to  use  in  urinary  examinations, 
and  have  calculated  others,  so  as  to  reduce  every 
estimate  that  is  to  be  made  to  a tabular  form. 

Table  A gives  the  normal  constitution  and 
variations  of  the  human  urine.  This  is  taken  from 
my  “ Text-Book  of  Human  Physiology.”  I have 
added  to  it  an  estimate  of  the  normal  propor- 
tions and  variations  of  urea,  chlorine,  sulphuric 
acid,  phosphoric  acid,  and  uric  acid,  per  fluidounce, 
for  the  reason  that  the  processes  recommended  for 
the  quantitative  determination  of  these  principles 
give  the  proportions  per  fluidounce  of  urine. 

Table  B gives  the  corrections  to  be  made  for 
temperature  in  taking  the  specific  gravity  of  the 
urine  with  a glass  urinometer.  This  is  taken  from 
the  excellent  work  on  the  urine  by  Golding  Bird. 

Table  C gives  the  number  of  grains  of  solids,  and 
the  weight  of  a fluidounce  of  urine  of  different 
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densities,  from  1001  to  1042.  This  table,  taken  in 
part  from  Golding  Bird,  and  adapted  to  the  wine- 
measure,  is  useful  in  reducing  the  proportions  of 
principles  per  fluidounce  to  the  percentage,  and 
vice  versa. 

Table  D I have  calculated  to  show  the  percent- 
age of  sugar  indicated  by  the  degrees  graduated 
upon  the  burette  used  in  volumetric  analysis. 

Table  E I have  calculated  to  show  the  number 
of  grains  of  urea  per  fluidounce  of  urine  indicated 
by  the  degrees  on  the  tube  used  in  the  volumetric 
analysis  for  this  principle. 

Table  F is  a general  table  which  I have  cal- 
culated to  show  the  number  of  grains  per  fluid- 
ounce  of  urine,  of  chlorine,  sulphuric  acid,  or  phos- 
phoric acid,  indicated  by  the  degrees  graduated 
on  the  burette  used  in  volumetric  analysis.  Each 
one  of  the  liquids  used  in  estimating  the  principles 
above  enumerated  represents  one  grain  of  the  sub- 
stance sought  for,  in  half  a fluidounce  of  the  test. 
This  uniformity  in  the  graduation  of  the  test-liquids 
allows  the  same  table  to  b§  used  for  all  the  esti- 
mates. 
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Properties  and  Composition  of  the  Normal  Urine. 

Total  quantity  in  24  hours,  27  to  50  fluidounces.  Or- 
dinary range  of  specific  gravity,  from  1015  to  1025.  Extremo 
range  of  specific  gravity,  1005  to  1030.  Reaction  acid. 

Table  of  Composition. 

Water 967-47  to  940-86 

Urea  (in  24  hours,  355  to  463  grains— Eobin) 15-00 


Urate  of  soda,  neutral  and  acid 

Urate  of  ammonia,  neutral  and  acid  ( In 

small  quantity) 

Urate  of  potassa  (traces) 

Urate  of  lime  (traces) 

Urate  of  magnesia  (traces) 


(In  24  hrs.,  6 to 
9 grs.  of  uric  acid 
— Becquerel — or  9 
’ to  14  grs.of urates, 
estimated  as  neut. 
urate  of  soda.) 


1-00 


23-00 


1-00 


Hippurate  of  soda....  1 (In  24  hrs.,  about  7-5  grs.  of  hip- 
Hippurate  of  potassa.  v puric  acid — Tbudichum — equiv.  to 
Hippurate  of  lime....  ) about  S-7  grs.  of  hippurate  of  soda.) 
Lactate  of  soda. ... 

Lactate  of  potassa. 

Lactate  of  lime 

Creatine ) (In  24  hours,  about  11-5  grains 


Xanthine not  estimated. 

Margarine,  oleine,  and  other  fatty  matters 0-10  to 

Chloride  of  sodium  (in  24  hours,  about  154  grains— Eobin).. 

Chloride  of  potassium 

Hydrochlorate  of  ammonia 


Sulphate  of  soda 

Sulphate  of  potassa. 
Sulphate  of  lime 
(traces) 


-i  (In  24  hrs.,  23  to  38  grs.  of  sulphu- 
ric acid— Thudichum.  About  equal 
V parts  of  sulphate  of  soda  and  sulphate 

Jof  potassa — Eobin — equiv.  to  from 
22-5  to  37‘5  grs.  of  each.) 


1-00  “ 

1-40 

1-50  “ 

2-60 

1-60  “ 

3-00 

traces  “ 

1-10 

not  estimated. 

0-10  to 

0-20 

8 00  “ 

8-00 

traces. 

1-50  to 

2-20 

3-00  “ 

7-00 

Phosphate  of  soda,  neutral. 
Phosphate  of  soda,  acid 


1 (Daily  quantity  not  esti- 

) mated) 2-50 

Phosphate  of  magnesia  (in  24  hrs.,  7-7  to  11-8  grs. — Neubauer).  0'50 

Phosphate  of  lime,  acid...  ) (In  24  hrs.,  4-7  to  5-7  grs. — 

Phosphate  of  lime,  basic.,  (Neubauer) 0'20 

Ammonio-magnesian  phosphate  (daily  quantity  not  estim.) 1-50 

(Daily  excretion  of  phosphoric  acid,  about  56  grs. — Thudichum.) 

Silicic  acid 0 03 

Urrosacine 


Mucus  from  the  bladder 


o-io 


4-30 

1-00 


1- 30 

2- 40 


0-04 

0-50 


1,00000  1,000  00 
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Proportion  per  Fluidounce  of  certain  of  the  Urinary 
Constituents. 


The  estimates  given  in  this  part  of  the  table  are  roughly 
approximative,  and  represent  the  widest  variations  consistent 
with  normal  conditions.  The  variations,  always  considerable, 
are  particularly  marked  as  regards  the  uric  acid,  the  extremes 
of  which  are  greater  in  this  than  in  the  table  of  composition 
given  above: 


Urea 6'50 

Chlorine  (1‘30  to  3'60  grs.  of  chloride  of  sodium.)  0'80 
Sulphuric  a<$id  (l- 30  to  3'20  grains  of  sulphates). . 0’6G 
Phosphoric  acid  (2-10  to  4'00  grs.  of  phosphates). . 1-17 
do.  Combined  with  alkalies  (phosphate 
of  soda  and  phosphate  of  mag- 


nesia)   0‘78 

do.  Combined  with  earths  (phosphate 
of  lime  and  ammonio-mag- 

nesian  phosphate) 0‘39 

Uric  acid  (0*40  to  0-70  grains  of  urates) 0’23 


to  10'50  grains. 
“ 2-15  “ 

“ 1-62  “ 

11  2-25  “ 


“ 1-40  “ 


“ 0-85  “ 

“ 0-40  “ 


B. 


Table  foe  eeducing  the  Indications  of  a Glass  TTbinom- 
etee  to  the  Standabd  Tempeeatuee  (60°  Fahr.),  WHEN 
the  Specific  Geavitt  has  been  taken  at  a IIigheb 
Tempeeatuee.  (Bied,  Urinary  Deposits,  etc.,  Philadel- 
. phia,  1859,  p.  70.) 


Temperature. 

No.  to  be 
added  to  the 
Indication. 

Temperature. 

No.  to  be 
added  to  the 
Indication. 

Temperature. 

No.  to  be 
added  to  the 
Indication. 

60° 

o-oo 

69° 

0-80 

78° 

1-70 

61° 

0-08 

70° 

0-90 

79° 

1-80 

62° 

0-16 

71° 

1-00 

80° 

1-90 

63° 

0-24 

72° 

1-10 

81° 

2-00 

64° 

0-32 

73° 

1-20 

82° 

2-10 

65° 

0-40 

74° 

1-30 

83° 

2-20 

66° 

0-50 

75° 

1-40 

84° 

2-30 

67° 

0-60 

76° 

1-50 

85° 

2-40 

68° 

0-70 

77° 

1-60 

70 
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Table  showing  the  Number  of  Grains  of  Solids  in,  and 

THE  WEIGHT  OF,  A FLUIDOUNCE  OF  URINE,  OF  EVERT  DEN- 
SITY, FROM  1001  TO  1042. 

This  table  is  chiefly  useful  in  reducing  the  quantities  of 
various  of  the  urinary  constituents  from  the  proportions  per 
fluidounce  to  the  proportions  per  hundred  or  thousand.  For 
example,  if  calculations  have  been  made  from  tables  E or  F, 
of  the  proportion  per  fluidounce,  of  urea,  chlorine,  sulphuric 
acid,  or  phosphoric  acid,  these  may  he  reduced  to  the  per- 
centage by  multiplying  the  amount  per  fluidounce  by  100 
and  dividing  by  the  weight  of  a fluidounce  of  the  urine.  To 
reduce  the  percentage  of  sugar  calculated  from  table  D to 
the  proportion  per  fluidounce,  multiply  the  percentage  by 
the  weight  of  a fluidounce  of  the  urine  and  divide  by  100. 
The  column  giving  the  amount  of  solids  per  fluidounce  in 
proportion  to  the  specific  gravity  is  not  very  useful,  as  it  gives 
no  idea  of  the  proportions  of  the  different  solid  constituents. 


Specific 

Gravity. 

Weight  of  one 
Fluidounce. 

Solids  in  one 
Fluidounce. 

1001 

456-15 

1-063 

1002 

456-60 

2-128 

1003 

457-06 

3-195 

1004 

457-51 

4-264 

1005 

457-96 

5-335 

1006 

458-42 

6-409 

1007 

458-88 

7-484 

1008 

459-34 

8-562 

1009 

459-79 

9-642 

1010 

460-25 

10-724 

1011 

460-70 

11-808 

1012 

461-16 

12-894 

1013 

461-61 

13-982 

1014 

462-07 

15-073 

1015 

462-53 

16-165 

1016 

462-98 

17-260 

1017 

463-44 

18-357 

1018 

463-89 

19-456 

1019 

464-35 

20-557 

1020 

464-80 

21-660 

1021 

465-26 

22-765 

Specific 

Gravity. 

Weight  of  one 
Fluidounce. 

Solids  in  one 
Fluidounce. 

1022 

465-72 

23-873 

1023 

466-17 

24-982 

1024 

466-63 

26-094 

1025 

467-08 

27-207 

1026 

467-54 

28-324 

1027 

467-99 

29-441 

1028 

468-45 

30-562 

1029 

468-91 

31-684 

1030 

469-36 

32-808 

1031 

469-82 

33-935 

1032 

470-27 

35-063 

1033 

470-73 

36-194 

1034 

471-18 

37-327 

1035 

471-64 

38-462 

1036 

472-09 

39-599 

1037 

472-55 

40-739 

1038 

473-00 

41-879 

1039 

473-46 

43-023 

1040 

473-92 

44-169 

1041 

474-37 

45-317 

1042 

474-83 

46-467 
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D. 

Table  showing  the  Peecentage  of  Sugar  in  Undiluted 
Diabetic  Urine,  represented  by  the  Degrees  of  the 
Scale  on  the  Burette  graduated  in  Grains. 

The  urine  is  diluted,  so  that  ten  parts  of  the  liquid  used  represent 
one  of  urine ; and  the  quantity  of  Fehling’s  test-liquid  used  is  200 
grains,  which  is  decolorized  by  one  grain  of  sugar.  To  ascertain  the 
quantity  of  sugar  per  fluidounce,  multiply  the  weight  of  a fluidounco 
of  urine  (see  Table  C)  by  the  percentage  of  sugar,  and  divide  by  100. 
In  case  more  than  250  grains  of  the  diluted  urine  be  required  to  de- 
colorize the  copper  solution,  the  percentage  of  sugar  may  be  obtained 
by  dividing  1,000  by  the  number  of  grains  of  diluted  urine  used. 


Degrees  of 
the  Burette. 

Percentage  of 
Sugar. 

Degrees  of 
the  Burette. 

Percentage  of 
Sugar. 

Degrees  of 
the  Burette. 

Percentage  of 
Sugar. 

50 

20-00 

118 

8-47 

186 

5-37 

52 

19-23 

120 

8-33 

188 

5-32 

54 

18-52 

122 

8-19 

190 

5-26 

56 

17-85 

124 

8-06 

192 

5-21 

58 

17-24 

126 

7-93 

194 

5-15 

60 

16-66 

128 

7-81 

196 

5-10 

62 

16-13 

130 

7-69 

198 

5-05 

64 

15-62 

132 

7-57 

200 

5-00 

66 

15-15 

134 

7-46 

202 

4-95 

68 

14-70 

136 

7-35 

204 

4-90 

70 

14-28 

138 

7-24 

206 

4-85 

72 

13-80 

140 

7-14 

208 

4-80 

74 

13-51 

142 

7-04 

210 

4-76 

76 

13-15 

144 

6-94 

212 

4-72 

78 

12-82 

146 

6-85 

214 

4-67 

80 

12-50 

148 

6-76 

216 

4-63 

82 

12-19 

150 

6-67 

218 

4-59 

V 84 

11-90 

152 

6-58 

220 

4-55 

' 86 

11-62 

154 

6-49 

222 

4-50 

I 88 

11-36 

156 

6-41 

224 

4-46 

; 90 

11-11 

158 

6-33 

226 

4-42 

92 

10-87 

160 

6-25 

228 

4-39 

94 

10-63 

162 

6-17 

230 

4-35 

96 

10-41 

164 

6-10 

232 

4-31 

98 

10-20 

166 

6-03 

234 

4-27 

1 100 

10-00 

168 

5-95 

236 

4-23 

1 102 

9-80 

170 

5-88 

238 

4-20 

104 

9-69 

172 

5-81 

240 

4-17 

106 

9-43 

174 

5-75 

242 

4-13 

108 

9-26 

176 

5-68 

244 

4-10 

110 

9-09 

178 

5-62 

246 

4-06 

112 

8-93 

180 

5-55 

248 

4-03 

114 

8-77 

182 

5-49 

250 

4-00 

116 

8-62 

184 

5-43 

4 
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Table  showing  me  Quantity  of  Urea  per  Fluidounce  ot 
Urine,  in  Grains,  represented  by  the  Divisions  of  the 
Scale  upon  the  Tube  graduated  in  Cubic  Inches. 

The  tube  is  filled  a little  more  than  one-third  full  of  mercury, 
upon  which  is  poured  half  a fluidrachm  of  urine,  and  the  tube  is 
then  filled  with  solution  of  hypochlorite  of  soda,  and  inverted  in  a 
saturated  solution  of  salt  in  water.  To  ascertain  the  percentage  of 
urea,  multiply  the  grains  of  urea  in  an  ounce  by  100,  and  divide  by 
the  weight  of  a fluidounce  of  the  specimen,  taken  from  Table  C. 
The  correction  for  temperature  may  be  made  by  adding  one  per 
cent,  of  the  volume  of  gas  for  every  five  degrees  below  60°,  and 
subtracting  the  same  for  every  five  degrees  above  60°. 


Divisions  of  a 
Cubic  Inch. 

Grains  of  Urea 
per  Fluidounce. 

Divisions 
Cubic  Inc 

o-io 

1-032 

0-74 

0-12 

1-238 

0-76 

0-14 

1-444 

0-78 

016 

1-651 

0-80 

0-18 

1-857 

0-82 

0-20 

2-064 

0-84 

.0-22 

2-270 

0-86 

0-24 

2-476 

0-88 

0-26 

2-683 

0-90 

0-28 

2-889 

0-92 

0-30 

3-096 

0-94 

0:82 

3-302 

0-96 

0-34 

3-508 

0-98 

0-36 

3-715 

1-00 

0-38 

3-921 

1-02 

0-40 

4-128 

1-04 

0-42 

4-334 

1-06 

0-44 

4'540 

1-08 

0-46 

4-747 

1-10 

0-48 

4-953 

1-12 

0-50 

5-160 

1-14 

0-52 

5-336 

1-16 

0'54 

5-573 

1-18 

0-56 

5-779 

1-20 

0-58 

5-985 

1-22 

0-60 

6-192 

1-24 

0-62 

6-398 

1-26 

0-64 

6-605 

1-28 

0-66 

6-811 

1-30 

0-68 

7-017 

1-32 

i 0-70 

7-224 

1-34 

i 0-72 

7-430 

1-36 

Grains  of  Urea 
per  Fluidounce. 

Divisions  of  a 
Cubic  Inch. 

Grains  o.f  Urea 
per  Fluidounce. 

7-637 

1-38 

14-241 

7-843 

1-40 

14-448 

8-049 

1-42 

14-654 

8-256 

1-44 

14-860 

8-462 

1-46 

15-067 

8-669 

1-48 

15-273 

8-875 

1-50 

15-480 

9-081 

1-52 

15-686 

9-288 

1-54 

15-893 

9-494 

1-56 

16-099 

9-701 

1-58 

16-305 

9-907 

1-60 

16-512 

10-113 

1-62 

16-718 

10-320 

1-64 

16-925 

10-526 

1-66 

17-131 

10-733 

1-68 

17-337 

10-939 

1-70 

17-544 

11-145 

1-72 

17-750 

11-352 

1-74 

17-957 

11-558 

1-76 

18-163 

11-764 

1-78 

18-369 

11-971 

1-80 

18-576 

12-177 

1-82 

18-782 

12-384 

1-84 

18-989 

12-590 

1 86 

19-195 

12-796 

1-88 

19-401 

13-003 

1-90 

19-608 

13-209 

1-92 

19-814 

13-416 

1-94 

20-021 

13-622 

1-96 

20-227 

13-828 

1-98 

20-433 

14-035 

2.00 

20-640 
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F. 

Table  showing  the  Quantity  either  of  Chlorine,  Sul- 
phuric Acid,  or  Phosphoric  Acid,  per  Fluidounce 
of  Urine,  in  Grains,  represented  by  the  Degrees 
of  the  Scale  on  the  Burette  graduated  in  Grains. 

This  table  will  answer  for  any  of  the  above-mentioned 
principles  by  using  one  or  another  of  the  test-liquids.  It  is 
calculated  on  the  supposition  that  the  quantity  of  urine  used 
is  two  fluidrachms.  To  ascertain  the  percentage,  multiply 
the  number  of  grains  per  fluidounce  by  100,  and  divide  by  the 
weight  of  a fluidounce  of  the  specimen,  taken  from  table  C. 


Degrees  of 
the  Burette. 

Grains  per 
Fluidounce. 

Degrees  of 
the  Burette. 

Grains  per 
Fluidounce. 

Degrees  of 
the  Burette. 

Grains  per 
Fluidounce. 

2 

0-032 

86 

1-376 

170 

2-720 

4 

0-064 

88 

1-408 

172 

2 752 

6 

0-096 

90 

1-440 

174 

2-784 

8 

0-128 

92 

1-472 

176 

2-816 

10 

0-160 

94 

1-504 

178 

2-848 

12 

0192 

96 

1-536 

180 

2-880 

14 

0-224 

98 

1-568 

182 

2-912 

16 

0-256 

100 

1-600 

184 

2-944 

18 

0-288 

102 

1-632 

186 

2-976 

20 

0-320 

104 

1-664 

188 

3-008 

22 

0-352 

106 

1-696 

190 

3-040 

24 

0 384 

108 

1-728 

192 

3-072 

26 

0-416 

110 

1-760 

194 

3-104 

28 

0-448 

112 

1-792 

196 

3-136 

30 

0-480 

114 

1-824 

198 

3-168 

32 

0-512 

116 

1-856 

200 

3-200 

34 

0-544 

118 

1-888 

202 

3-232 

36 

0-576 

120 

1-920 

204 

3-264 

38 

0-608 

122 

1-952 

206 

3-296 

40 

0-640 

124 

1-984 

208 

3-328 

42 

0-672 

126 

2016 

210 

3-360 

44 

C 704 

128 

2018 

212 

3-392 

46 

0-736 

130 

2030 

214 

3-424 

48 

0-768 

132 

2-112 

216 

3-456 

60 

0-800 

134 

2-144 

218 

3-488 

52 

0-832 

136 

2-176 

220 

3-520 

64 

0-864 

138 

2-208 

222 

3-552 

56 

0-896 

140 

2-240 

224 

3-584 

58 

0-928 

142 

2-272 

226 

3-616 

60 

0-960 

144 

2-304 

228 

3-648 

62 

0-992 

146 

2-336 

230 

3-680 

64 

1024 

148 

2-368 

232 

3-712 

66 

1-056 

150 

2-400 

234 

3-744 

68 

1-088 

152 

2-432 

236 

3-776 

70 

1-120 

154 

2-464 

238 

3-808 

72 

1-152 

156 

2-496 

240 

3-840 

74 

1184 

158 

2-528 

242 

3-872 

76 

1-216 

160 

2-560 

244 

3-904 

78 

1-248 

162 

2-592 

246 

3-936 

80 

1-280 

164 

2624 

248 

3963 

82 

1-312 

165 

2-656 

250 

4-000 

84 

1-344 

168 

2-638 

74 
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Form  foe  recording  Urinary  Examinations  (to  be  printed 

ON  A FULL  LETTER-SHEET). 

EXAMINATION  OF  UEINE. 

For at  the  request  of 

Dr. 

PHYSICAL  AND  CHEMICAL  CHARACTERS. 

Total  quantity  in  twenty-f  our  hours , 

Color , 

Odor, 

Reaction, 

Specific  Gravity, 

Albumen , 

Sugar, 

Quantity  and  General  Appearance  of  the  Deposit, 

MICROSCOPICAL  APPEARANCES. 

Crystals , 

Anatomical  Elements, 

Casts, 

Other  Morphological  Elements , 


TABLES 
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QUANTITATIVE  EXAMINATION. 

Urea,  proportion  of, \ per  flu  idounce, 
do.  percentage  of 

do.  total  quantity  of  in  twenty-four  hours , 

Chlorine,  proportion  of  per  fluidounce, 
do.  percentage  of 

do.  total  quantity  of  in  twenty  four  hours , 
Sulphuric  Acid , proportion  of  per  fluidounce, 
do.  percentage  of 

do.  total  quantity  of  in  twenty-four  hours , 

Phosphoric  Acid , proportion  of  per  fluidounce, 
do.  percentage  of 

do.  total  quantity  of  in  twenty-four 

hours , 

do.  proportion  of  combined  with  alkalies , 

do.  proportion  of  combined  with  earths , 

Uric  Acid,  proportion  of , per  fluidounce, 
do.  percentage  of, 

do.  total  quantity  of  in  twenty-four  hours , 
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REMARKS 


TABLES  FOR  CHEMICAL  EXAMINATION  OF  THE  URINE. 

Compiled  and  calculated  by  AUSTIN  FLINT,  Jr.,  M.  D. 


A. 

Properties  and  Composition  of  the  Normal  Urine. 


Proportion  per  Fluidounce  of  certain  of  the  Urinary 
Constituents. 


c. 


Total  quantity  in  24  hours,  27  to  50  fluuleunces.  Or- 
dinary range  of  specific  gravity,  from  1015  to  1025.  Extreme 
range  of  specific  gravity,  1005  to  1030.  Eeaction  acid. 

Table  of  Composition. 

Water 967-47  to  940-86 


-Robin) 

(In  24  hrs.,  C to 
9 grs.  of  uric  acid 
— Bocquerel — or  9 
to  14  grs.of  urates, 
estimated  as  neut. 
urate  of  soda.) 


1500 


100 


1-00 


1-50 


1-60 


1-40 


2-60 


Uroa  (in  24  hours,  355  to  463  grains- 

Urute  of  soda,  neutral  and  acid 

Urato  of  ammonia,  neutral  and  acid  ( in 

small  quantity) 

Urate  of  potassa  (traces) 

Urate  of  lime  (traces) 

Urate  of  magnesia  (traces) 

Ilippu rate  of  soda ) (In  24  lirs.,  about  7-5  grs.  of  hip- 

Hippurate  of  potassa.  v puric  acid— Thudichum— equiv.  to 

Ilippnrate  of  lime ) about  8-7  grs.  ofhippurate  of  soda.) 

Lactate  of  soda. .. . 1 

Lactate  of  potassa.  v (Daily  quantity  not  estimated) 

Lactate  of  lime....  ) 

Creatine ) (In  24  hours,  about  11-5  grains 

Creatinine ( of  both — Thudichum) 1-60  “ 8-00 

Oxalate  of  lime  (daily  quantity  not  estimated) traces  “ 1-10 

Xanthine not  estimated. 

Margarine,  oleine,  and  other  fatty  matters 010  to  0-20 

Chloride  of  sodium  (in  24  hours,  about  154  grains — Robin)....  300  “ S'OO 

Chloride  of  potassium traces. 

llydrochlorate  of  ammonia 1-50  to  2-20 

(In  24  hrs.,  23  to  38  grs.  of  sulphu- 
ric aciil  — Thudichum.  About  equal 
parts  of  sulphate  of  soda  and  sulphate  8-00  “ 7-00 

I of  potassa—  Robin— equiv.  to  from 
J 22-5  to  37-5  grs.  of  each.) 

Phosphate  of  soda,  neutral. . 1 (Daily  quantity  not  esti- 

Phosphate  of  soda,  acid f mated) 2-50  “ 4-30 

Phosphate  of  magnesia  (in  24  hrs.,  7-7  to  11-8  grs. — Neubauer).  0 50  “ 1-00 

Phosphate  of  lime,  acid...  ) (In  24  hrs.,  4-7  to  5-7  grs. — 

Phosphate  of  lime,  basic.,  f Neubauer) 0'20  “ 1-30 

Amtnonio-magnesian  phosphate  (daily  quantity  not  estiin.)...  1-50  “ 2-40 

( Daily  excretion  of  phosphoric  acid,  about  56  grs. — Thudichum.) 

Silicic  acid 003 

Urrosacine 


Sulphate  of  soda. ... 
Sulphate  of  potassa. 
Sulphate  of  lime 


Mucus  from  the  bladder 


010 


004 

050 


1,00000  1,000  00 


The  estimates  given  in  this  part  of  the  table  are  roughly 
approximative,  and  represent  the  widest  variations  consistent 
with  normal  conditions.  The  variations,  always  considerable, 
are  particularly  marked  as  regards  the  uric  acid,  the  extremes 
of  which  are  greater  in  this  than  in  the  table  of  composition 
given  above : 


Urea 

Chlorine  (1*30  to  3‘60  grs.  of  chloride  of  sodium.) 
Sulphuric  acid  (1-30  to  3’20  grains  of  sulphates). . 
Phosphoric  acid  (2’10  to  4*00  grs.  of  phosphates). . 
do.  Combined  with  alkalies  (phosphate 
of  soda  and  phosphate  of  mag- 
nesia)   

do.  Combined  with  earths  (phosphate 
of  lime  and  ammonio-mag- 

nesian  phosphate) 

Uric  acid  (0'40  to  0'70  grains  of  urates) 


6-50  to  i0-50  grains. 

0-80  “ 

2-15 

U 

0-66  “ 

1-62 

u 

1-17  “ 

2-25 

u 

0-78  “ 

1-40 

u 

0-39  “ 

0-85  “ 

0-23  “ 

0-40  *' 

1' A BUt  SHOWING  THE  NUMBER  OF  GRAINS  OF  SOLIDS  IN,  AN© 
THE  WEIGHT  OF,  A FLUIDOUNCE  OF  URINE,  OF  EVERT  DEN- 
SITY, FROM  1001  TO  1042. 

This  table  is  chiefly  useful  in  reducing  the  quantities  of 
various  of  the  urinary  constituents  from  the  proportions  per 
fluidounce  to  the  proportions  per  hundred  or  thousand.  For 
example,  if  calculations  have  been  made  from  tables  E or  F, 
of  the  proportion  per  fluidounce,  of  urea,  chlorine,  sulphuric 
acid,  or  phosphoric  acid,  these  may  be  reduced  to  the  per- 
centage by  multiplying  the  amount  per  fluidounce  by  100 
and  dividing  by  the  weight  of  a fluidounce  of  the  urine.  To 
reduce  the  percentage  of  sugar  calculated  from  table  D to 
the  proportion  per  fluidounce,  multiply  the  percentage  by 
the  weight  of  a fluidounce  of  the  urine  and  divide  by  100. 
The  column  giving  the  amount  of  solids  per  fluidounce  in 
proportion  to  the  specific  gravity  is  not  very  useful,  as  it  gives 
no  idea  of  the  proportions  of  the  different  solid  constituents. 


B. 

Table  for  reducing  tiie  Indications  of  a Glass  Urinom- 

ETEP.  TO  THE  STANDARD  TEMPERATURE  (60°  Fahr.),  WHEN 
tiie  Specific  Gravity  iias  been  taken  at  a Higher 
Temperature.  (Bird,  Urinary  Deposits,  etc.,  Philadel- 
phia, 1859,  p.  70.) 


Temperature. 

No.  to  be 
added  to  the 
Indication. 

Temperature. 

No.  to  be 
added  to  the 
Indication. 

Temperature. 

No.  to  be 
added  to  the 
Indication. 

60° 

0-00 

69° 

0-80 

78* 

1-70 

61* 

0-08 

70* 

0-90 

79* 

1-80 

62* 

0-16 

71° 

1-00 

80° 

1-90 

63* 

0-24 

72° 

1-10 

81* 

2-00 

64* 

0-32 

73° 

1-20 

82* 

2-10 

65* 

0-40 

74* 

1-30 

83* 

2-20 

66* 

0-50 

75* 

1-40 

84* 

2-30 

67* 

0-30 

76* 

1-50 

85* 

2-40 

68* 

0-70 

77* 

1-60 

Specific 

Grft»*tE. 

Weight  of  one 
Fluidounce. 

Solids  in  one 
Fluidounce. 

Specific 

Gravity. 

1001 

456-15 

1-063 

1022 

1002 

456-60 

2-128 

1023 

1003 

457-06 

3-195 

1024 

1004 

457-51 

4-264 

1025 

1005 

457-96 

5-335 

1026 

1006 

458-42 

6-409 

1027 

1007 

458-88 

7-484 

1028 

1008 

459-34 

8-562 

1029 

1009 

459-79 

9-642 

1030 

1010 

460-25 

10-724 

1031 

1011 

460-70 

11-808 

1032 

1012 

461-16 

12-894 

1033 

1013 

461-61 

13-982 

1034 

1014 

462-07 

15-073 

1035 

1015 

462-53 

16-165 

1036 

1016 

462-98 

17*260 

1037 

1017 

463-44 

18-357 

1038 

1018 

463-89 

19-456 

1039 

1019 

464-35 

20-557 

1040 

1020 

464-80 

21-660 

1041 

1021 

465-26 

22-765 

1042 

Weight  of  on* 
Fluidounce. 


465- 72 

466- 17 

466- 63 

467- 08 
467-54 

467- 99 

468- 45 

468- 91 

469- 36 

469- 82 

470- 27 

470- 73 

471- 18 

471- 64 

472- 09 

472- 55 

473- 00 
473-46 

473- 92 

474- 37 
474-83 


Solids  in  one 
Fluidounce. 


23- 873 

24- 982 

26- 094 

27- 207 

28- 324 

29- 441 

30- 562 

31- 684 

32- 808 

33- 935 

35- 063 

36- 194 

37- 327 

38- 462 

39- 599 

40- 789 

41- 879 

43- 023 

44- 169 

45- 317 

46- 467 


D. 

Table  showing  the  Percentage  of  Sugar  in  Undiluted 
Diabetic  Urine,  represented  by  the  Degrees  of  the 
Scale  on  the  Burette  graduated  in  Grains. 

The  urine  is  supposed  to  be  diluted,  so  that  ten  parts  of 
the  liquid  used  represent  one  of  urine ; and  the  quantity 
of  Fehling’s  test-liquid  used  is  two  hundred  grains,  which  is 
decolorized  by  exactly  one  grain  of  sugar.  To  ascertain  the 
proportion  of  sugar  per  fluidounce,  multiply  the  weight  of 
a fluidounce  of  urine  (see  Table  C)  by  the  percentage  of 
sugar,  and  divide  by  100. 


Degrees  of 
the  Burette. 

Percentage  of 
Sugar. 

Degrees  of 
the  Burette. 

Percentage  of 
Sugar. 

Degrees  of 
the  Burette. 

Percentage  of 
Sugar. 

50 

20-00 

118 

8-47 

186 

5-37 

52 

19-23 

120 

8-33 

188 

6-32 

54 

18-52 

122 

8-19 

190 

5-26 

56 

17-85 

124 

8-06 

192 

5-21 

58 

17-24 

126 

7-93 

194 

5-15 

60 

16-66 

128 

7-81 

196 

5-10 

62 

16-13 

130 

7-69 

198 

5-05 

64 

15-62 

132 

7-57 

200 

5-00 

66 

15-15 

134 

7-46 

202 

4-95 

68 

14-70 

136 

7-35 

204 

4-90 

70 

14-28 

138 

7-24 

206 

4-85 

72 

13-80 

140 

7-14 

208 

4-80 

74 

13-51 

142 

7-04 

210 

4-7G 

76 

13-15 

144 

6-94 

212 

4-72 

78 

12-82 

146 

6-85 

214 

4-67 

80 

12-50 

148 

6"76 

216 

4-63 

82 

12-19 

150 

6-67 

218 

4-59 

84 

11-90 

152 

6-58 

220 

4-55 

86 

11-62 

154 

6-49 

222 

4-50 

88 

11-36 

156 

6-41 

224 

4-46 

90 

11-11 

158 

6-33 

226 

4-42 

92 

10-87 

160 

6-25 

228 

4-39 

94 

10-63 

162 

6-17 

230 

4-35 

96 

10-41 

164 

6-10 

232 

4-31 

98 

10-20 

166 

6-03 

234 

4-27 

100 

10-00 

168 

5-95 

236 

4-23 

102 

9-80 

170 

5-88 

238 

4-20 

104 

9-69 

172 

5-81 

240 

4-17 

106 

9-43 

174 

5-75 

242 

4-13 

108 

9-26 

176 

5-68 

244 

4-10 

110 

9-09 

178 

5-62 

246 

4-06 

112 

8-93 

180 

5-55 

248 

4-03 

114 

8-77 

182 

5-49 

250 

4-00 

116 

8-62 

184 

5-43 

E. 

Table  showing  the  Quantity  of  Urea  per  Fluidounce  of 
Urine,  in  Grains,  represented  by  xnE  Divisions  of  thf 
Scale  upon  the  Tube  graduated  in  Cubic  Inches. 

The  tube  is  filled  a little  more  than  one-third  full  of  mercury, 
upon  which  is  poured  half  a fluidrachm  of  urine,  and  the  tube  is 
then  filled  with  solution  of  hypochlorite  of  soda,  and  inverted  in  a 
saturated  solution  of  salt  in  water.  To  ascertain  the  percentage  of 
urea,  multiply  the  grains  of  urea  in  an  ounce  by  100,  and  divide  by 
the  weight  of  a fluidounce  of  the  specimen,  taken  from  Table  C. 
The  correction  for  temperature  may  be  made  by  adding  one  per 
cent,  of  the  volume  of  gas  for  every  five  degrees  below  60°,  and 
subtracting  the  same  for  every  five  degrees  above  60°. 


Divisions  of  a 
Cubic  Inch. 

Grid  ns  of  Urea 
per  Fluidounce. 

Divisions  of  a 
Cubic  Inch. 

Grains  of  Urea 
per  Fluidounce. 

Divisions  of  a 
Cubic  Inch. 

Grains  of  Urea 
per  Fluidounce. 

o-io 

1-032 

0-74 

7-637 

1-38 

14-241 

0-12 

1-238 

0-76 

7-843 

1-40 

14-448 

0-14 

1-444 

0-78 

8-049 

1-42 

14-654 

0-16 

1-651 

0-80 

8-256 

1-44 

14-860 

0-18 

1-857 

0-82 

8-462 

1-46 

15-067 

0-20 

2-064 

0-84 

8-669 

1-48 

15-273 

0-22 

2-270 

0-86 

8-875 

1-50 

15-480 

0-24 

2-476 

0-88 

9-081 

1-52 

15-686 

0-26 

2-683 

0-90 

9-288 

1-54 

15-893 

0-28 

2-889 

0-92 

9-494 

1-56 

16-099 

0-30 

3-096 

0-94 

9-701 

1-58 

16-305 

0-32 

3-302 

0-96 

9-907 

1-60 

16-512 

0-34 

3-508 

0-98 

10-113 

1-62 

16-718 

0-36 

3-715 

1-00 

10-320 

1-64 

16-925 

0-38 

3-921 

1-02 

10-526 

1-66 

17-131 

0-40 

4-128 

1-04 

10-733 

1-68 

17-337 

0-42 

4-334 

1-06 

10-939 

1-70 

17-544 

0-44 

4-540 

1-08 

11-145 

1-72 

17-750 

0-46 

4-747 

1-10 

11-352 

1-74 

17-957 

0-48 

4-953 

1-12 

11-558 

1-76 

18-163 

0-50 

5-160 

1-14 

11-764 

1-78 

18-369 

0-52 

5-336 

1-16 

11-971 

1-80 

18-576 

0*54 

5-573 

1-18 

12-177 

1-82 

18-782 

0"56 

5-779 

1-20 

12-384 

1-84 

18-989 

0-58 

5-985 

1-22 

12-590 

1-86 

19-195 

0-60 

6-192 

1-24 

12-796 

1-88 

19-401 

0-62 

6-398 

1-26 

13-003 

1-90 

19-608 

0-64 

6-605 

1-28 

13-209 

1-92 

19-814 

0-66 

6-811 

1-30 

13-416 

1-94 

20-021 

0-68 

7-017 

1-32 

13-622 

1-96 

20-227 

0-70 

7-224 

1-34 

13-828 

1-98 

20-433 

0-72 

7-430 

1-36 

14-035 

2.00 

20-640 

F. 

Table  showing  the  Quantity  either  of  Chlorine,  Sul- 
phuric Acid,  or  Phosphoric  Acid,  per  Fluidounce 
of  Urine,  in  Grains,  represented  by  the  Degrees 
of  the  Scale  on  the  Burette  graduated  in  Grains. 

This  table  will  answer  for  any  of  the  above-mentioned 
principles  by  using  one  or  another  of  the  test-liquids.  It  is 
calculated  on  the  supposition  that  the  quantity  of  urine  used 
is  two  fluidrachms.  To  ascertain  the  percentage,  multiply 
the  number  of  grains  per  fluidounce  by  100,  and  divide  by  the 
weight  of  a fluidounce  of  the  specimen,  taken  from  table  C. 


Degrees  of 
the  Burette. 

Grains  per 
Fluidounce. 

Degrees  of 
the  Burette. 

Grains  per 
Fluidounce. 

Degrees  of 
the  Burette. 

Grains  per 
Fluidounce. 

2 

0-032 

86 

1-376 

170 

2-720 

4 

0 064 

88 

1-408 

172 

2-752 

6 

0-096 

90 

1-440 

174 

2-784 

8 

0-128 

92 

1-472 

176 

2-816 

10 

3-160 

94 

1-504 

178 

2-848 

12 

0-192 

96 

1-536 

180 

2-880 

14 

0-224 

98 

1-568 

182 

2912 

16 

0-256 

100 

1-600 

184 

2 944 

18 

0-288 

102 

1-632 

186 

2-976 

20 

0-320 

104 

1-664 

188 

3-008 

22 

0-352 

106 

1-696 

190 

3-040 

24 

0-31-4 

103 

1-728 

192 

3-072 

26 

0-416 

110 

1-760 

194 

3104 

28 

0-448 

112 

1-792 

196 

3-136 

30 

0-480 

114 

1-824 

198 

8168 

32 

0-512 

116 

1-856 

200 

3 200 

34 

0-544 

118 

1-888 

202 

3232 

36 

0-676 

120 

1-920 

204 

3264 

38 

0-608 

122 

1-952 

206 

8-296 

40 

0-640 

124 

1-984 

208 

3-328 

42 

0-672 

126 

2016 

210 

3360 

44 

0-704 

128 

2 04S 

212 

3-392 

46 

0-736 

130 

2 080 

214 

3424 

48 

0-768 

132 

2-112 

216 

3-456 

60 

0-800 

134 

2-144 

218 

3-488 

62 

0-832 

130 

2-176 

220 

3-520 

64 

0-864 

138 

2-208 

222 

3-552 

66 

0-896 

140 

2-240 

224 

3-584 

68 

0-928 

142 

2-272 

226 

3-616 

60 

0-900 

144 

2-304 

228 

3-648 

62 

0-992 

146 

2-336 

230 

3-680 

64 

1 024 

148 

2-368 

232 

3-712 

66 

1-056 

150 

2-400 

234 

3-744 

68 

1088 

152 

2432 

236 

3-776 

70 

1-120 

154 

2-404 

238 

3-808 

72 

1-152 

156 

2-490 

240 

3-840 

74 

1-184 

158 

2-528 

242 

3-872 

76 

1-216 

160 

2-560 

244 

3-904 

78 

1-248 

162 

2-592 

246 

3-936 

80 

1-280 

164 

2 624 

248 

3-963 

82 

1-312 

166 

2-656 

260 

4000 

Si 

1-344 

168 

2688 
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DIET-TABLE  FOR  DIABETICS. 

For  many  years  I have  relied  almost  entirely 
upon  a strict  diet  in  the  treatment  of  diabetes  mel- 
litus;  and  in  not  a few  instances  this  method  of 
combating  the  disease  has  been  followed  by  the 
most  satisfactory  results.  I have,  indeed,  several 
cases  under  occasional  observation,  in  which  the 
patients  are  apparently  cured,  no  sugar  having  ap- 
peared in  the  urine  for  periods  varying  from  a few 
months  to  two  or  three  years,  although  the  normal 
diet  has  been  in  a great  measure  resumed.  In 
these  cases,  however,  the  patients  have  invariably 
exercised  sufficient  fortitude  to  adhere  strictly  to 
the  anti-diabetic  diet  for  from  six  to  eighteen 
months,  which  requires  much  firmness  and  self- 
denial,  especially  during  the  first  few  weeks  of 
treatment.  I have  been  able,  however,  to  encourage 
patients  to  persevere  in  the  dietetic  treatment  by 
the  statement  that  the  craving  for  saccharine  and 
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starchy  articles  of  food  is  likely  to  materially  dimin- 
ish, and  may  almost  disappear  in  the  course  of  from 
eight  to  twelve  weeks. 

I am  convinced  that  nearly  all  cases  of  diabetes 
mellitus  occurring  in  adults,  and  of  not  more  than 
one  or  two  years’  standing,  can  be  cured,  and  that 
the  distressing  symptoms  can  be  permanently  re- 
moved by  appropriate  regimen.  I have  never 
failed  to  observe  immediate  relief  following  a 
strict  diet ; and  cases  coming  under  my  observation 
that  have  rapidly  progressed  to  a fatal  termina- 
tion have  invariably  been  in  subjects  who  would 
not  submit  to  restrictive  dietetic  measures.  Such 
cases  are  unfortunately  very  common  ; and  patients 
too  frequently  prefer  to  take  one  after  another  of 
the  various  drugs  that  have  been  found  occasionally 
useful,  ignoring  the  importance  of  a strict  diet.  It 
must  be  admitted,  however,  that  some  diabetics, 
passing  constantly  immense  quantities  of  sugar  in 
the  urine,  live  in  comparative  comfort  for  years 
without  any  treatment,  dietetic  or  medicinal. 

I am  so  thoroughly  convinced  of  the  error  of 
relying  to  any  great  extent  upon  drugs  in  the  treat- 
ment of  diabetes,  and  of  the  danger  of  an  unre- 
stricted or  an  imperfectly  regulated  diet,  that  I use 
every  endeavor  to  convince  intelligent  patients  that 
a strict  regimen  is  the  main  and  almost  the  only 
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reliance  in  treatment ; and  that  medicinal  remedies 
are  to  be  regarded  as  merely  palliative  or,  at  the 
best,  subsidiary  to  dietetic  measures. 

Keeping  in  mind,  however,  the  small  reliance 
to  be  placed  in  the  efficacy  of  drugs,  unconjoined 
with  dietetic  measures,  in  the  treatment  of  diabetes, 
I must  bear  testimony  to  the  apparent  advantage  to 
be  derived  from  the  use  of  the  arsenite  of  bromine, 
recently  proposed  by  Clemens.  While  I have  not 
felt  justified  in  using  this  remedy  to  the  exclusion 
of  the  anti-diabetic  diet  in  treatment,  for  the  rea- 
son that  the  bad  effects  of  an  unrestricted  diet  fre- 
quently persist  for  a long  time,  I have  often  noted 
very  marked  effects  from  Clemens’s  solution  in  con- 
trolling the  discharge  of  sugar  and  some  of  the  dis- 
tressing symptoms,  particularly  the  excessive  thirst ; 
so  that,  aside  from  simple  measures  to  relieve  sleep- 
lessness, constipation,  or  other  intercurrent  difficul- 
ties, I have  lately  been  in  the  habit  of  prescribing, 
in  addition  to  the  diet,  three  drops  of  Clemens’s 
solution,  three  times  daily,  in  a wine-glass  of  water, 
after  each  meal,  gradually  increasing  the  dose  to 
five  drops.  The  following  is  the  formula  for  this 
remedy,  which  I have  had  prepared  by  Mr.  Will- 
iam Neergaard,  1183  Broadway,  Kew  York  City, 
and  which  may  be  written  for  under  the  name  of 
“ Clemens’s  Solution  of  Arsenite  of  Bromine : ” 
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“ Liquor  Brom-Arsen  consists  simply  of  a chem- 
ical union  of  arsenious  acid  and  bromine,  dissolved 
in  water  and  glycerine,  in  such  a manner  that  two 
drops  represent  the  twenty-fourth  part  of  a grain  of 
arsenite  of  bromine.”  1 

I do  not  propose  to  give  a full  account  of  the 
treatment  of  diabetes  mellitus,  but  simply,  as  an 
introduction  to  the  diet-table,  to  present  my  own 
experience  in  its  use.  While  there  are  a few  cases 
that  resist  all  measures  of  treatment,  those  upon 
which  the  diet  makes  a prompt  and  decided  im- 
pression afford  much  encouragement,  both  to  phy- 
sicians and  patients.  At  the  present  time  I have 
under  observation  a recent  case  in  which  the  im- 
mediate efficacy  of  rigid  diet  and  the  arsenite  of 
bromine  are  strikingly  illustrated. 

The  patient,  a gentleman  thirty-eight  years  of 
age,  first  became  aware  that  he  suffered  from  dia- 
betes mellitus  about  June  1,  1883.  He  is  five  feet 
five  inches  in  height,  and  weighs  one  hundred  and 
twenty-nine  pounds.  A year  ago  he  weighed  one 
hundred  and  sixty  pounds.  He  suffers  from  ex- 
cessive discharge  of  urine,  with  increased  appetite, 
thirst,  dryness  of  the  mouth,  sleeplessness,  fatigue 
on  slight  exercise,  and,  indeed,  most  of  the  symp- 
toms of  diabetes ; but  a careful  physical  examina- 
3 Medical  Times,  Philadelphia,  December  2,  1S82,  p.  160. 
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tion  failed  to  reveal  any  other  disease.  At  the 
time  I first  saw  him,  he  had  been  taking  quinine 
and  various  tonic  remedies  and  had  been  subjected 
to  an  imperfect  anti-diabetic  diet.  At  this  time, 
December  29,  1883,  he  passed  80  ounces  of  urine 
in  twenty-four  hours,  containing  in  all  3,072  grains 
of  sugar.  He  was  immediately  put  upon  a strict 
diet,  taking  no  bread,  drinking  very  little,  and  re- 
lieving the  thirst  temporarily  by  taking  pieces  of 
ice.  In  addition,  he  took  three  drops  of  Clemens’s 
solution  three  times  daily,  and  continued  to  take 
ten  grains  of  quinine  each  day.  After  forty-eight 
hours  of  this  treatment,  his  intense  thirst  and 
excessive  urination  disappeared,  but  he  expressed 
himself  as  feeling  rather  weak  although  gener- 
ally much  better.  The  effect,  however,  upon  the 
discharge  of  sugar  was  remarkable.  lie  passed, 
during  the  second  twenty-four  hours  of  treatment, 
43  ounces  of  urine,  and  the  total  quantity  of 
sugar  was  reduced  from  3,072  grains  to  387 
grains.1 

1 1 heard  from  this  patient  January  19,  1884,  and  received  a speci- 
men of  the  urine  of  the  twenty-four  hours  of  January  17th.  For 
the  twenty  days  since  December  29,  1883,  he  had  maintained  an  ab- 
solute anti-diabetic  diet,  taking  no  bread.  During  this  time,  he 
took  three  drops  of  Clemens’s  solution  three  times  daily.  He  had 
gained  three-quarters  o£  a pound  in  weight.  He  had  suffered  some- 
what  from  indigestion  but  was  otherwise  quite  well.  “ The  very 
large  appetite  and  thirst  are  very  materially  lessened.”  The  quan- 
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The  diet-table  which  follows  is  adapted  to  those 
who  are  able  to  provide  themselves  with  any  kind 
of  food  required,  without  regard  to  cost,  rather 
than  to  persons  of  restricted  pecuniary  resources ; 
but  I have  recognized  the  fact  that  those  who  are 
subjected  to  the  anti-diabetic  diet  should  secure 
every  possible  variety  of  food.  In  making  this 
table,  I have  drawn  largely  from  those  already  pub- 
lished, particularly  the  elaborate  and  admirable  list 
of  permissible  articles  given  by  Bouchardat ; 1 but, 
after  many  trials  of  the  so-called  anti-diabetic  flours 
and  bread,  I have  come  to  the  conclusion  that  they 
are  all  unreliable.  I have  found  them  to  contain 
starch  in  considerable  quantity,  and  I have  ana- 
lyzed or  caused  to  be  analyzed  nearly  all  such  arti- 
cles in  the  market.  I prefer  to  make  patients  ab- 
stain entirely  from  bread,  or  I allow  the  crust  of 
half  a French  roll  two  or  three  times  daily,  if  I 
cannot  eliminate  bread  altogether  from  the  diet. 
Most  of  the  gluten  - breads,  so  called,  are  not 
only  unreliable,  but  they  soon  become  very  dis- 
tasteful. When  ordinary  bread  is  allowed,  the 

tity  of  urine  in  twenty-four  hours  was  forty-eight  and  one-half  fluid- 
ounces  ; specific  gravity,  1026 ; absolutely  no  sugar ; there  was 
rather  an  abundant  deposit  of  amorphous  urates  with  a number  of 
crystals  of  uric  acid.  As  far  as  the  diabetic  condition  is  concerned, 
the  symptoms  had  disappeared  as  well  as  the  sugar  in  the  urine. 

1 Bouchardat,  De  la  ylycosuric,  Paris,  1875,  p.  elxxxvi. 
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physician  knows,  at  least,  about  how  much  starch 
is  taken. 

With  the  very  best  intentions  on  the  part  of 
patients,  I have  found  it  impossible  to  rely  upon 
them  to  adhere  strictly  to  the  proper  regimen.  If 
the  unpleasant  symptoms  disappear,  they  are  prone 
to  consider  themselves  in  no  danger  and  to  commit 
indiscretions  in  diet  which  become  greater  and 
greater.  A physician  should  see  his  diabetic  pa- 
tients as  often  as  once  a week,  and  should  ascer- 
tain, approximatively  at  least,  the  quantity  of  sugar 
in  the  urine.  When  there  has  been  no  glycosuria 
for  two  or  three  months,  it  is  proper  to  begin 
carefully  and  gradually  with  certain  articles,  such 
as  bread  and  some  fruits  that  do  not  contain  much 
sugar,  and  in  this  way  a diet  may  soon  be  prescribed 
that  is  not  specially  irksome ; but  during  this  pro- 
cess of  gradual  return  to  certain  prohibited  articles 
of  food,  the  urine  should  be  frequently  examined. 
After  a time,  of  course,  the  normal  diet  may  be 
restored ; but  patients  should  be  warned  that  they 
are  in  danger  of  a return  of  the  disease.  Patients 
are  also  in  constant  need  of  encouragement  and 
of  advice  from  their  physician  with  regard  to  in- 
tercurrent troubles  that  are  liable  to  present  them- 
selves. At  the  present  moment  (January,  1881), 
a patient  is  again  under  my  observation  who  was 
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apparently  well  in.  May,  1883,  but  who  is  now 
passing  a large  quantity  of  sugar,  although  he  has 
no  unpleasant  symptoms.  For  the  past  six  months, 
he  has  indulged  in  an  unrestricted  diet  and  has 
not  taken  the  arsenite  of  bromine,  although  he  is 
an  intelligent  man  and  was  strictly  enjoined  to  be 
careful  in  his  diet  and  to  continue  the  Clemens’s 
solution.  He  merely  failed  to  report  for  eight 
months,  regarding  himself  as  permanently  cured. 
This  simply  illustrates  the  necessity  of  keeping 
cases  under  observation  for  a long  time,  in  order  to 
effect,  if  possible,  a permanent ' cure. 
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BREAKFAST. 

Oystees  stewed,  without  Milk  or  Flour — Clams  stewed, 
without  Milk  or  Flour. 

Beefsteak — Beefsteak  with  fried  Onions — Broiled  Chicken 
— Mutton  or  Lamb  Chops  — Kidneys,  broiled,  stewed,  or 
deviled— Tripe — Pig’s  Feet — Game— Ham — Bacon — Deviled 
Turkey  or  Chicken — Sausage— Corned-Beef  Hash,  without 
Potato  — Minced  Beef,  Turkey,  Chicken,  or  Game,  with 
poached  Eggs. 

All  kinds  of  Fish -Fish-roe — Fish-balls,  without  Potato. 

Eggs  cooked  in  any  way  except  with  Flour  or  Sugar — 
Scrambled  Eggs  with  chipped  Smoked  Beef— Picked  salt  Cod- 
fish with  Eggs — Omelets  plain  or  with  Ham,  with  Smoked 
Beef,  Kidneys,  Asparagus-points,  fine  Herbs,  Parsley,  Truf- 
fles, or  Mushrooms. 

Kadishes  — Cucumbers  — Water-cresses  — Butter  — Pot- 
cheese. 

Tea  or  Coffee,  with  a little  Cream  and  no  Sugar.  (Gly- 
cerine may  be  used  instead  of  Sugar  if  desired.) 

Light  red  Wine  for  those  who  are  in  the  habit  of  taking 
Wine  at  Breakfast. 

LITKCH. 

Oysters  or  Clams  cooked  in  any  way  except  with  Flour 
or  Milk — Chicken,  Lobster,  or  any  kind  of  Salad  except  Po- 
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tato — Fish  of  all  kinds — Chops,  Steaks,  Ham,  Tongue,  Eggs, 
Crabs,  or  any  kind  of  Meat — Head-cheese. 

Eed  Wine,  dry  Sherry,  or  Bass's  Ale. 


DINNER. 

Raw  Oysters — Raw  Clams. 

Soups. — Consomme  of  Beef,  of  Yeal,  of  Chicken,  or  of 
Turtle  — Consomme  with  Asparagus-points  — Consomme  with 
Okra — Ox-tail — Turtle — Terrapin — Oyster  or  Clam,  without 
Flour  or  Milk — Chowder,  without  Milk  or  Potatoes — Mock 
Turtle — Mullagatawny — Tomato — Gombo  filet. 

Fish , etc. — All  kinds  of  Fish — Lobsters — Oysters — Clams 
— Terrapin  — Shrimps — Crawfish — Hard-shell  Crabs  — Soft- 
shell  Crabs.  (Ho  Sauces  containing  Flour  or  Milk.) 

Relishes. — Pickles — Radishes — Celery — Sardines — Ancho- 
vies— Olives. 

Meats. — All  kinds  of  Meat  cooked  in  any  way  except 
with  Flour — all  kinds  of  Poultry  without  dressings  contain- 
ing Bread  or  Flour — Calf's  Head — Kidneys — Sweet-breads — 
Lamb  fries — Ham — Tongue — all  kinds  of  Game — Yeal,  Fowl, 
Sweet-breads,  etc.,  with  Currie,  but  not  thickened  with  Flour. 
(No  Liver.) 

Vegetables. — Truffles  — Lettuce  — Romaine  — Chiccory  — 
Endive  — Cucumbers  — Spinach — Sorrel  — Beet-tops — Cauli- 
flower— Cabbage— Brussels  Sprouts — Dandelions — Tomatoes 
— Radishes — Oyster  - plant— Celery — Onions — String-beans— 
W ater-cresses  — Asparagus  — Artichauts  — Jerusalem  Arti- 
chokes— Parsley — Mushrooms — All  kinds  of  Herbs. 

Substitutes  for  Sweets. — Peaches  preserved  in  Brandy, 
without  Sugar — Wine-jelly,  without  Sugar — Gelee  au  Kirsch , 
without  Sugar — Gelee  au  Rhum , without  Sugar — Gelee  au 
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Cafe , without  Sugar — Omelette  au  Ehum,  without  Sugar — 
Omelette  a la  Vanille,  without  Sugar. 

Miscellaneous. — Butter — Cheese  of  all  kinds — Eggs  cooked 
in  all  ways  except  with  Flour  or  Sugar — Sauces  without 
Sugar,  Milk,  or  Flour. 

Almonds — Hazel-nuts — Walnuts — Cocoanuts. 

Tea  or  Coffee  with  a little  Cream  and  without  Sugar. 
(Glycerine  may  be  used  instead  of  Sugar  if  desired.) 

Moderately  palatable  Ice-creams  and  Wine-jellies  may  he 
made,  sweetened  with  pure  glycerine;  hut  although  these 
may  he  quite  satisfactory  for  a time,  they  soon  become  dis- 
tasteful. 

Alcoholic  Beverages. — Claret — Burgundy — Dry  Sherry — 
Bass’s  Ale  or  Bitter  Beer.  {No  sweet  Wines.) 

PROHIBITED. 

Ordinary  Bread,  Cake,  etc.,  made  with  Flour — Sugar — 
Desserts  made  with  Flour  or  Sugar — Vegetables,  except  those 
mentioned  above— Sweet  Fruits. 


TEXT-BOOK  OF  HUMAN  PHYSIOLOGY, 

for  the  Use  of  Students  and  Practitioners  of  Medicine. 


By  AUSTIN  FLINT,  Jr.,  M.D., 

Professor  of  Physiology  and  Physiological  Anatomy  in  the  Bellevue  Hospital 
Medical  College,  New  York;  Fellow  of  the  New  York  Academy  of  Medicine, 
etc. 

Third  edition,  revised  and  corrected.  In  one  large  8vo  volume  of 
978  pp.,  elegantly  printed  on  fine  paper,  and  profusely  illustrated 
with  three  Lithographic  Plates  and  315  Engravings  on  Wood.  Cloth, 


$6.00;  sheep,  $7.00. 


“The  author  of  this  work  takes  rank 
among  the  very  foremost  physiologists  of 
the  day,  and  the  care  which  he  has  be- 
stowed in  bringing  this  third  edition  of 
his  text-book  up  to  the  present  position 
of  his  science  is  exhibited  in  every  chap- 
ter.11 — Medical  and  Surgical  Reporter 
(. Philadelphia ). 

“ In  the  amount  of  matter  that  it  con- 
tains, in  the  aptness  and  beauty  of  its 
illustrations,  in  the  variety  of  experiments 
described,  in  the  completeness  with  which 
it  discusses  the  whole  field  of  human 
physiology,  this  work  surpasses  any  text- 
book in  the  English  language.” — Detroit 
Lancet. 

“We  have  not  the  slightest  intention 
of  criticising  the  work  before  us.  The 
medical  profession  and  colleges  have  taken 
that  prerogative  out  of  the  hands  of  the 
journalists  by  adopting  it  as  one  of  their 


standard  text-books.  The  work  has  very 
few  equals  and  no  superior  in  our  lan- 
guage, and  everybody  knows  it.” — Hahne- 
mannian  Monthly. 

“The  student  and  the  practitioner, 
whose  sound  practice  must  be  based  on  an 
intelligent  appreciation  of  the  principles  of 
physiology,  will  herein  find  all  subjects  in 
which  they  are  interested  fully  discussed 
and  thoroughly  elaborated.” — College  and 
Clinical  Record. 

“We  need  only  say  that  in  this  third 
edition  the  work  has  been  carefully  and 
thoroughly  revised.  It  is  one  of  our  stand- 
ard text-books,  and  no  physician’s  library 
should  be  without  it.  W e treasure  it  high- 
ly, shall  give  it  a choice,  snug,  and  promi- 
nent position  on  our  shelf,  and  deem  our- 
selves fortunate  to  possess  this  elegant, 
comprehensive,  and  authoritative  work.” 
— American  Specialist. 


THE  SOURCE  OF  MUSCULAR  POWER. 

Arguments  and  Conclusions  drawn  from  Observations  upon  the 
Human  Subject  under  Conditions  of  Best  and  of  Muscular  Exercise. 

By  AUSTIN  FLINT,  Jr.,  M.  D., 

Professor  of  Physiology  in  the  Bellevue  Hospital  Medical  College,  New  York, 

8vo,  103  pp.  Cloth,  $1.00. 

ON  THE  PHYSIOLOGICAL  EFFECTS  OF 

SEVERE  AND  PROTRACTED  MUSCULAR  EXERCISE.  With 
Special  Reference  to  its  Influence  upon  the  Excretion  of  Nitrogen. 

By  AUSTIN  FLINT,  Jr.,  M.D., 

Professor  of  Physiology  in  the  Bellevue  Hospital  Medical  College,  New  York, 
etc*  etc* 

8vo,  91  pp.  Cloth,  $1.00. 


New  York:  D.  APPLETON  & CO.,  1,  3,  & 5 Bond  Street. 


A DICTIONARY  OF  MEDICINE,  including  Gen- 
eral Pathology,  General  Therapeutics,  Hygiene,  and  the  Diseases  pe- 
culiar to  Women  and  Children.  By  Various  Writers. 


Edited  by  RICHARD  QUAIN,  M.  D.,  F.  R.  S., 

Fellow  of  the  Royal  College  of  Physicians;  Member  of  the  Senate  of  the  Uni- 
versity of  London ; Member  of  the  General  Council  of  Medical  Education  and 
Registration ; Consulting  Physician  to  the  Hospital  for  Consumption  and  Dis- 
eases of  the  Chest  at  Brompton,  etc. 


In  one  large  8vo  volume  of  1,834  pages,  and  138  Illustrations.  Half 
morocco,  $8.00.  Sold  only  by  subscription. 


This  work  is  primarily  a Dictionary  of  Medicine,  in  which  the  several 
diseases  are  fully  discussed  in  alphabetical  order.  The  description  of  each 
includes  an  account  of  its  etiology  and  anatomical  characters ; its  symptoms, 
course,  duration,  and  termination  ; its  diagnosis,  prognosis,  and,  lastly,  its 
treatment.  General  Pathology  comprehends  articles  on  the  origin,  charac- 
ters, and  nature  of  disease. 

General  Therapeutics  includes  articles  on  the  several  classes  of  remedies, 
their  modes  of  action,  and  on  the  methods  of  their  use.  The  articles  de- 
voted to  the  subject  of  Hygiene  treat  of  the  causes  and  prevention  of  disease, 
of  the  agencies  and  laws  affecting  public  health,  of  the  means  of  preserving 
the  health  of  the  individual,  of  the  construction  and  management  of  hos- 
pitals, and  of  the  nursing  of  the  sick. 

Lastly,  the  diseases  peculiar  to  women  and  children  are  discussed  under 
their  respective  headings,  both  in  aggregate  and  in  detail. 

Among  the  leading  contributors,  whose  names  at  once  strike  the  reader 
as  affording  a guarantee  ofj,the  value  of  their  contributions  are  the  following : 


Allbutt,  T.  Clifford,  M.  A.,  M.  D. 
Barnes,  Robert,  M.  D. 

Bastian,  II.  Charlton,  M.  A.,  M.  D. 
Binz,  Carl,  M.  D. 

Bristowe.  J.  Syer,  M.  D. 

Bro  wn-Sequard,  C.  E..M.D. , LL.D. 
Brunton,  T.  Lauder,  M.  D.,  D.  Sc. 
Fayrer,  Sir  Joseph,  K.  C.  S.  I., 
M.  D.,  LL.  D. 

Fox,  Tilbury,  M.  D. 

Galton,  Captain  Douglas,  E.  E.  (re- 
tired). 

Gowers,  W.  R.,  M.  D. 


Greenfield,  W.  S.,  M.  D. 

Jenner,  Sir  William,  Bart.,  K.C.B., 
M.D. 

Legg,  J.  Wickham,  M.  D. 
Nightingale,  Florence. 

Paget,  Sir  James,  Bart. 

Parkes,  Edmund  A.,  M.  D. 

Pavy,  F.  W M.  D. 

Playfair,  W.  S..M.  D. 

Simon,  John,  C.  B.,  D.  C.  L. 
Thompson,  Sir  Henry. 

Waters,  A.  T.  H.,  M.  D. 

Wells,  T.  Spencer. 


“Not  only  is  the  work  a Dictionary  of 
Medicine  in  its  fullest  sense ; but  it  is  so 
encyclopedic  in  its  scope  that  it  may  be 
considered  a condensed  review  of  the  en- 
tire field  of  practical  medicine.  Each  sub- 
ject is  marked  up  to  date  and  contains  in 


a nutshell  the  accumulated  experience  of 
the  leading  medical  men  of  the  day.  As  a 
volume  for  ready  reference  and  careful 
study,  it  will  be  found  of  immense  value 
to  the  general  practitioner  and  student.”—' 
Medical  Record. 


New  York:  D.  APPLETON  & CO.,  1,  3,  & 5 Bond  Street. 


TREATISE  ON  MATERIA  MEDICA  AND 

THEKAPEUTICS.  Eevised  and  enlarged.  Edition  of  1883,  with 
Complete  Index  and  Table  of  Contents. 

By  EOBEETS  BAETHOLOW,  M.  A.,  M.  D.,  LL.D., 
Professor  of  Materia  Medica  and  Therapeutics  in  the  Jefferson  Medical  Col- 
lege; formerly  Professor  of  the  Theory  and  Practice  of  Medicine,  and  of  Clinical 
Medicine,  and  Professor  of  Materia  Medica  and  Therapeutics  in  the  Medical 
College  of  Ohio,  etc. 

8vo.  Cloth,  $5.00 ; sheep  or  half  russia,  $6.00. 

The  work  of  Dr.  Barth olow  has  commanded  to  an  unusual  degree  the 
favor  of  the  medical  profession.  Three  editions  were  printed  from  the 
plates  in  the  first  year.  In  the  new  and  revised  edition  a great  many  addi- 
tions to  the  text  have  been  made  at  various  points,  and  a number  of  new 
articles  have  been  inserted.  Although  the  work  is  comprised  within  six 
hundred  pages,  it  will  be  found  that  it  embraces  everything  of  importance. 
Obsolete  theories  and  chemical  and  botanical  details,  properly  in  the  domain 
of  pharmacy,  have  no  place  in  this  practical  treatise.  No  details  of  any 
value  to  the  physician  are  omitted. 

One  of  the  most  important  innovations  on  existing  methods  in  the  de- 
partment of  materia  medica  made  in  Dr.  Bartholow’s  treatise  is  his  chapter 
on  Alimentation.  The  introduction  of  this  subject,  and  its  skillful  handling, 
have  been  especially  commended  by  the  critics  and  by  medical  readers  gen- 
erally. That  no  subject  has  failed  to  receive  adequate  attention,  is  evident 
enough  on  perusal  of  the  Table  of  Contents,  which  will  be  sent  to  any  ad- 
dress upon  application  to  the  publishers. 


“He  is  well  known  as  a zealous  student 
of  medical  science,  an  acute  observer,  a 
good  writer,  a skilled  practitioner,  and  an 
ingenious,  bold,  though  sometimes  reck- 
less investigator.  His  present  book  will 
receive  the  cordial  welcome  which  it  de- 
serves, and  which  the  honorable  position 
that  he  has  won  entitles  him  to  demand 
tor  it.  . . . Dr.  Bartholow's  treatise  has 
the  merit — and  a great  merit  it  is— of  in- 
cluding diet  as  well  as  drugs.  . . . His 
work  does  not  ignore  or  depreciate  the 
value  of  the  empirical  facts  of  a well- 
grounded  and  rational  professional  experi- 
ence, but,  as  far  as  possible,  it  bases  the 
therapeutical  action  of  remedies  upon  their 
physiological  behavior.”— American  Jour- 
nal of  the  Medical  Sciences. 

“ After  looking  through  the  work,  most 
readers  will  agree  with  the  author,  whose 
long  training  shows  itself  on  every  page. 


Dr.  Bartholow,  like  another  experienced 
teacher— Professor  von  Schroff,  of  Vienna 
— picks  out  the  most  important  physio- 
logical and  therapeutical  actions  of  each 
drug,  and  gives  them  in  a short  and  some- 
what dogmatic  manner.  Having  formed 
his  own  conclusions,  he  gives  them  to  the 
public,  without  entering  so  fully  as  Wood 
into  the  experiments  on  which  they  are 
founded.” — Practitioner  (London). 

“ We  may  admit,  however,  that  Dr. 
Bartholow  has,  to  a great  extent,  success- 
fully coped  with  the  difficulties  of  his  clas- 
sification, and  his  book  has  also  other  merits 
to  commend  it.  It  is  largely  original.  By 
this  we  mean  that  it  gives  the  results  of 
the  author's  own  study  and  observation, 
instead  of  a catalogue  of  the  contending 
statements  of  his  predecessors.” — The 
Doctor  (London). 


New  York:  D.  APPLETON  & CO.,  1,  3,  & 5 Bond  Street. 


A TREATISE  ON  THE  PRACTICE  OF 

MEDICINE,  for  the  Use  of  Students  and  Practitioners. 

By  ROBERTS  BARTHOLOW,  M.  A.,  M.  D.,  LL.  D., 
Professor  of  Materia  Medica  and  General  Therapeutics  in  the  Jefferson  Medical 
College  of  Philadelphia;  recently  Professor  of  the  Practice  of  Medicine  and  of 
Clinical  Medicine  in  the  Medical  College  of  Ohio,  in  Cincinnati,  etc.,  etc. 

Fifth  edition,  revised  and  enlarged.  8vo.  Cloth,  $5.00 ; sheep  or 
half  russia,  $6.00. 

The  same  qualities  and  characteristics  which  have  rendered  the  author’s 
“Treatise  on  Materia  Medica  and  Therapeutics”  so  acceptable  are  equally 
manifest  in  this.  It  is  clear,  condensed,  and  accurate.  The  whole  work  is 
brought  up  on  a level  with,  and  incorporates,  the  latest  acquisitions  of  medi- 
cal science,  and  may  be  depended  on  to  contain  the  most  recent  information 
up  to  the  date  of  publication. 


“ Probably  the  crowning  feature  of  the 
work  before  us,  and  that  which  will  make 
it  a favorite  with  practitioners  of  medicine, 
is  its  admirable  teaching  on  the  treatment 
of  disease.  Dr.  Bartholow  has  no  sympa- 
thy with  the  modern  school  of  therapeuti- 
cal nihilists,  but  possesses  a wholesome 
belief  in  the  value  and  efficacy  of  reme- 
dies. He  does  not  fail  to  indicate,  how- 
ever, that  the  power  of  remedies  is  limited, 
that  specifics  are  few  indeed,  and  that  rou- 
tine and  reckless  medication  are  danger- 
ous. But  throughout  the  entire  treatise 
in  connection  with  each  malady  are  laid 
down  well-defined  methods  and  true  prin- 
ciples of  treatment.  It  may  be  said  with 
justice  that  this  part  of  the  work  rests  up- 
on thoroughly  scientific  and  practical  prin- 
ciples of  therapeutics,  and  is  executed  in 
a masterly  manner.  No  work  on  the 
practice  of  medicine  with  which  we  are 
acquainted  will  guide  the  practitioner  in 
all  the  details  of  treatment  so  well  as  the 
one  of  which  we  are  writing.” — American 
i ractitioner. 

“ The  work  as  a whole  is  peculiar,  in 
that  it  is  stamped  with  the  individuality 
of  its  author.  The  reader  is  made  to  feel 
that  the  experience  upon  which  this  work 
is  based  is  real,  that  the  statements  of  the 
writer  are  founded  on  firm  convictions, 
and  that  throughout  the  conclusions  are 
eminently  sound.  It  is  not  an  elaborate 
treatise,  neither  is  it  a manual,  but  half- 
way between;  it  may  be  considered  a 
thoroughly  useful,  trustworthy,  and  prac- 


tical guide  for  the  general  practitioner.” — 
Medical  Record. 

“ It  may  be  said  of  so  small  a book  on 
so  large  a subject,  that  it  can  be  only  a 
sort  of  compendium  or  vade  mecum.  But 
this  criticism  will  not  be  just.  For,  while 
the  author  is  master  in  the  art  of  conden- 
sation, it  will  be  found  that  no  essential 
points  have  been  omitted.  Mention  is 
made  at  least  of  every  unequivocal  symp- 
tom in  the  narration  of  the  signs  of  dis- 
ease, and  characteristic  symptoms  are 
held  well  up  in  the  foreground  in  every 
cas e."— Cincinnati  Lancet  and  Clinic. 

“ Dr.  Bartholow  is  known  to  be  a very 
clear-  and  explicit  writer,  and  in  this  work, 
which  we  take  to  be  his  special  life-work, 
we  are  very  sure  his  many  friends  and  ad- 
mirers will  not  be  disappointed.  We  can 
not  say  more  than  this  without  attempt- 
ing to  follow  up  the  details  of  the  plan, 
which,  of  course,  would  be  useless  in  a 
brief  book-notice.  We  can  only  add  that 
we  feel  confident  the  verdict  of  the  pro- 
fession will  place  Dr.  Bartholow’s  ‘ Prac- 
tice’ among  the  standard  text-books  of 
the  day.”—  Cincinnati  O'jsteiric  Gazette. 

“ The  book  is  marked  by  an  absence  of 
all  discussion  of  the  latest,  fine  spun  theo- 
ries of  points  in  pathology ; by  the  clear- 
ness with  which  points  in  diagnosis  are 
stated  ; by  the  conciseness  and  perspicuity 
of  its  sentences ; by  the  abundance  of  the 
author’s  therapeutic  resources  ; and  by 
the  copiousness  of  its  illustrations.” — Ohio 
Medical  Recorder. 


New  York:  D.  APPLETON  & CO.,  1,  3,  & 5 Bond  Street. 


The  SCIENCE  and  ART  of  MIDWIFERY. 


By  WILLIAM  THOMPSON  LUSK,  M.  A.,  M.  D., 
Professor  of  Obstetrics  and  Diseases  of  Women  and  Children  in  the  Bellevue 
Hospital  Medical  College ; Obstetric  Surgeon  to  the  Maternity  and  Emergency 
Hospitals ; and  Gynaecologist  to  the  Bellevue  Hospital. 

Complete  in  one  volume  8vo,  with  226  Illustrations.  Cloth,  $5.00; 
sheep,  $6.00. 


“ It  contains  one  of  the  best  expositions 
of  the  obstetric  science  and  practice  of 
the  day  with  which  we  are  acquainted. 
Throughout  the  work  the  author  shows 
an  intimate  acquaintance  with  the  litera- 
ture of  obstetrics,  and  gives  evidence  of 
large  practical  experience,  great  discrimi- 
nation, and  sound  judgment.  W e heartily 
recommend  the  book  as  a full  and  clear  ex- 
position of  obstetric  science  and  safe  guide 
to  student  and  practitioner.” — London 
Lancet. 

“ Professor  Lusk’s  book  presents  the 
art  of  midwifery  with  all  that  modern  sci- 
ence or  earlier  learning  has  contributed  to 
it  ."—Medical  liecord,  New  York. 

“This  book  bears  evidence  on  every 
page  of  being  the  result  of  patient  and  la- 
borious research  and  great  personal  experi- 
ence, united  and  harmonized  by  the  true 
critical  or  scientific  spirit,  and  we  are  con- 
vinced that  the  book  will  raise  the  general 
standard  of  obstetric  knowledge  both  in 
his  own  country  and  in  this.  Whether 
for  the  student  obliged  to  learn  the  theo- 
retical part  of  midwifery,  or  for  the  busy 
practitioner  seeking  aid  in  the  face  of  prac- 
tical difficulties,  it  is,  in  our  opinion,  the 
best  modern  work  on  midwifery  in  the 
English  language.” — Dublin  Journal  of 
Medical  Science. 

“Dr.  Lusk's  style  is  clear,  generally 
concise,  and  he  has  succeeded  in  putting 
in  less  than  seven  hundred  pages  the 
best  exposition  in  the  English  language 
of  obstetric  science  and  art.  The  book 
will  prove  invaluable  alike  to  the  student 
and  the  practitioner.” — American  Practi- 
tioner. 

“ Dr.  Lusk’s  work  is  so  comprehensive 
in  design  and  so  elaborate  in  execution 
that  it  must  be  recognized  as  having  a 
status  peculiarly  its  own  among  the  text- 
books of  midwifery  in  the  English  lan- 
guage.”— New  York  Medical  Journal. 

“ The  work  is,  perhaps,  better  adapted 
to  the  wants  of  the  student  as  a text-book, 
and  to  the  practitioner  as  a work  of  refer- 
ence, than  any  other  one  publication  on 


the  subject.  It  contains  about  all  that  is 
known  of  the  ars  obstetrica,  and  must 
add  greatly  to  both  the  fame  and  fortune 
of  the  distinguished  author.” — Medical 
Herald , Louisville. 

“ Dr.  Lusk’s  book  is  eminently  viable. 
It  can  not  fail  to  live  and  obtain  the  honor 
of  a second,  a third,  and  nobody  can  fore- 
tell how  many  editions.  It  is  the  mature 
product  of  great  industry  and  acute  obser- 
vation. It  is  by  far  the  most  learned  and 
most  complete  exposition  of  the  science 
and  art  of  obstetrics  written  in  the  Eng- 
lish language.  It  is  a book  so  rich  in  sci- 
entific and  practical  information,  that  no- 
body practicing  obstetrics  ought  to  deprive 
himself  of  the  advantage  he  is  sure  to  gain 
from  a frequent  recourse  to  its  pages.” — 
American  Journal  of  Obstetrics. 

“ It  is  a pleasure  to  read  such  a book 
as  that  which  Dr.  Lusk  has  prepared; 
everything  pertaining  to  the  important 
subject  of  obstetrics  is  discussed  in  a mas- 
terly and  captivating  man n er.  We  recom - 
mend  the  book  as  an  excellent  one,  and 
feel  confident  that  those  who  read  it  will 
be  amply  repaid.” — Obstetric  Gazette , 
Cincinnati. 

“To  consider  the  work  in  detail  would 
merely  involve  us  in  a reiteration  of  the 
high  opinion  we  have  already  expressed  of 
it.  What  Spiegelberg  has  done  for  Ger- 
many, Lusk,  imitating  him  but  not  copy- 
ing him,  has  done  for  English  readers,  and 
we  feel  sure  that  in  this  country,  as  in 
America,  the  work  will  meet  with  a very 
extensive  approval  ''—Edinburgh  Medi- 
cal Journal. 

“The  whole  range  of  modern  obstet- 
ric is  gone  over  in  a most  systematic 
manner,  without  indulging  in  the  discus- 
sion of  useless  theories  or  controversies. 
The  style  is  clear,  concise,  compact,  and 
pleasing.  The  illustrations  are  abundant, 
excellently  executed,  remarkably  accurate 
in  outline  and  detail,  and,  to  most  of  our 
American  readers,  entirely  fresh.” — Cin- 
cinnati Lancet  and  Clinic. 


New  York : D.  APPLETON  & CO.,  1,  3,  & 5 Bond  Street. 


LECTURES  UPON  DISEASES  OF  THE 

EECTUM  AND  THE  SUEGEEY  OF  THE  LOWEE  BOWEL. 
Delivered  at  the  Bellevue  Hospital  Medical  College 

By  W.  H.  VAN  BUEEN,  M.  D., 

Late  Professor  of  the  Principles  and  Practice  of  Surgery  in  the  Bellevue  Hos- 
pital Medical  College,  etc.,  etc. 

Second  edition,  revised  and  enlarged.  8vo,  412  pp.,  with  27  Illustra- 
tions and  complete  Index.  Cloth,  $3.00;  sheep,  $4.00. 


“ The  reviewer  too  often  finds  it  a dif- 
ficult task  to  discover  points  to  praise,  in 
order  that  his  criticisms  may  not  seem 
one-sided  and  unjust.  These  lectures, 
however,  place  him  upon  the  other  horn 
of  the  dilemma,  viz.,  to  find  somewhat  to 
criticise  severely  enough  to  clear  himself 
of  the  charge  of  indiscriminating  laudation. 
Of  course,  the  author  upholds  some  views 
which  conflict  with  other  authorities,  but 
he  substantiates  them  by  the  most  power- 
ful of  arguments,  viz.,  a large  experience, 
the  results  of  which  are  enunciated  by  one 
who  elsewhere  shows  that  he  can  appre- 
ciate, and  accord  the  due  value  to,  the  work 
and  experience  of  others.” — Archives  of 
Medicine. 

“ The  present  is  a new  volume  rather 
than  a new  edition.  Both  its  size  and  ma- 
terial are  vastly  beyond  its  predcessor. 
The  same  scholarly  method,  the  same 
calm,  convincing  statement,  the  same 
wise,  carefully  matured  counsel,  pervade 
every  paragraph.  The  discomfort  and 
dangers  of  the  diseases  of  the  rectum  call 
for  greater  consideration  than  they  usually 
receive  at  the  hands  ol  the  profession.” — 
Detroit  Lancet. 

"These  lectures  are  twelve  in  number, 
and  may  be  taken  as  an  excellent  epitome 
of  our  present  knowledge  of  the  diseases 
of  the  parts  in  question.  The  work  is  full 
of  practical  matter,  but  it  owes  not  a little 
of  its  value  to  the  original  thought,  labor, 
and  suggestions  as  to  the  treatment  of  dis- 
ease, which  always  characterize  the  pro- 
ductions of  the  pen  of  Dr.  Van  Buren.” — 
Philadelphia  Medical  Times. 

“ Taken  as  a whole,  the  book  is  one  of 
the  most  complete  and  reliable  ones  ex- 
tant. It  is  certainly  the  best  of  any  simi- 
lar work  from  an  American  author.  It 
is  handsomely  bound  and  illustrated,  and 
should  be  in  the  hands  of  every  practi- 
tioner and  student  of  medicine.” — Louis- 
ville Medical  Herald. 


“The  most  attractive  feature  of  the 
work  is  the  plain,  common-sense  manner 
in  which  each  subject  is  treated.  The  au- 
thor has  laid  down  instructions  for  the 
treatment,  medicinal  and  operative,  of  rec- 
tal diseases  in  so  clear  and  lucid  style  as 
that  any  practitioner  is  enabled  to  follow 
it.  The  large  and  successful  experience  of 
the  distinguished  author  in  this  class  of 
diseases  is  sufficient  of  itself  to  warrant 
the  high  character  of  the  book.” — Nash- 
ville Journal  of  Medicine  and  Surgery. 

“.  . . We  have  thus  briefly  tried  to 
give  the  reader  an  idea  of  the  scope  of 
this  work  : and  the  work  is  a good  one — 
as  good  as  either  Allingham’s  or  Curling’s, 
with  which  it  will  inevitably  be  compared. 
Indeed,  we  should  have  been  greatly  sur- 
prised if  any  work  from  the  pen  of  Dr. 
Van  Buren  had  not  been  a good  one ; and 
we  have  to  thank  him  that  for  the  first 
time  we  have  an  American  text-book  on 
this  subject  which  equals  those  that  have 
so  long  been  standards.” — New  York  Med- 
ical Journal. 

“ Mere  praise  of  a book  like  this  would 
be  superfluous — almost  impertinent.  The 
author  is  well  known  to  the  profession  as 
one  of  our  most  accomplished  surgeons 
and  ablest  scientific  men.  Much  is  ex- 
pected of  him  in  a book  like  the  one  be- 
fore us,  and  those  who  read  it  will  not  be 
disappointed.  It  will,  indeed,  be  wide’y 
read,  and,  in  a short  time,  take  its  place 
as  the  standard  American  authority.” — St. 
Louis  Courier  of  Medicine. 

"The  work  is  enriched  with  twenty- 
seven  illustrations  and  a complete  index. 
It  is  perhaps  no  exaggeration  to  say  that 
no  single  work  on  the  same  subject  has  yet 
appeared  in  this  or  any  foreign  country, 
which  is  superior  to  it.  Dr.  Van  Buren’s 
great  reputation  alone  is  a guarantee  of 
its  excellence ; and  it  is  evident  that  he  has 
spared  no  pains  in  revising  and  enlarging 
the  present  edition.” 
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